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EXECUTIVE SUMMARY:
•This report presents results of the first systematic study of the diversity and
distribution of fishes and mussels in Avon Park Air Force Range (APR). We also
provide information on crayfishes and aquatic snails taken during our fish and mussel
sampling activities. Our surveys documented the presence of 46 species of fishes (43
native and 3 nonindigenous), 9 species of mussels (including 8 native and 1
nonindigenous species), 5 species of aquatic snails, and two crayfish species.
Most species found during our surveys are widespread in peninsular Florida and
relatively common in appropriate habitats in APR or elsewhere in the Kissimmee River
Basin. However, there are a few exceptions. One unionid mussel, the Florida Lance
(Eliptio waltoni), is listed as "Threatened" by a national panel of experts. We
encountered the Florida Lance in Arbuckle Creek. Unusual records of fishes for the
Kissimmee River Basin included the Ironcolor Shiner (Notropis chalybaeus) and the
Okefenokee Pygmy Sunfish (Elassoma okefenokee). Both species are known only from
a few sites in the Kissimmee River Basin. We collected Ironcolor Shiner at two sites in
Arbuckle Creek. We collected a single Okefenokee Pygmy Sunfish in Arbuckle Creek
(the only known record of that species in the Istokpoga Sub-basin). During our search for
historical records, we discovered museum specimens of the cyprinodontid fish
Cyprinodon varie~atus taken from the Upper Kissimmee River Sub-basin in the late
1890's. We are comparing the Kissimmee specimens to other C. varie~atus to determine
if they represent the inland form or subspecies known as Lake Eustis Pupfish
(Cyprinodon varie~atus hubbsi). That small fish, listed as a Florida fish of "Special
Concern" by the Florida Committee on Rare and Endangered Plants and Animals,
currently is known only from a few water bodies in the Upper St. Johns River Basin.
Nonindigenous or foreign species found in APR waters include three fishes,
Brown Hoplo (Hoplosternum littorale), Walking Catfish (Clarias batrachus), and Blue
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Tilapia (Oreochromis aureus); and one mollusk, the Asian Clam (Corbicula fluminea).
The Brown Hoplo is a recent invader to the Kissimmee River Basin. Blue Tilapia and
Walking Catfish have been in the Basin (and probably in APR) for well over a decade.
Another nonindigenous catfish, a sailfin catfish of the genus Pterygoplichthys, has not yet
been recorded from APR, but there are recent unpublished records from the Upper
Kissimmee River Sub-basin and unconfirmed reports of its presence in Lake
Okeechobee.
Based on our research activities, we have several recommendations. We
discourage ditching and grazing of cattle near streams and natural wetland habitats.
Grazing can increase nutrient load in streams and increase turbidity. High quality sites
representing these habitats should be fenced to exclude cattle. Ditching into marsh
habitat has been shown to have a detrimental effect on benthic organisms that serve as
important food for fishes. Special protection from cattle and from chemical runoff (e.g.,
herbicides) should be given to Arbuckle Creek. That system is the only large, natural
stream in the area and it serves as habitat for at least two fishes and a mussel species
considered rare or of limited distribution in peninsular Florida.
We also recommend periodic quantitative sampling of APR to better track the
distribution and population status of certain native species (i.e., Florida Lance, Ironcolor
Shiner, and Okefenokee Pygmy Sunfish). In addition, suitable habitat in selected
permanent lakes and larger depression marshes should be more completely sampled to
determine if there are remnant populations of Lake Eustis Pupfish present. Furthermore,
periodic quantitative sampling also is recommended to track the range expansion of
selected nonindigenous fishes (i.e., Hoplosternum and Pterygoplichthys) and to evaluate
their negative affects. Finally, we recommend that APR resource managers consult with
a range of experts prior to stocking of any non-native and native fishes into natural lakes
or streams in the APR. In all cases, appropriate experts (e.g., systematists) should be
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consulted to verify species identifications and to evaluate potential effects of
introductions before fish are released into open waters.
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MISSION OBJECTIVES
The proposed project was deemed necessary to determine the possible presence of
rare aquatic species and development of data for managing the aquatic component of
ecosystem at the Avon Park Air Force Range (APR). The goal of this investigation was
to conduct an intensive aquatic survey and habitat analysis of fishes, mussels, snails, and
crayfishes to determine the possible presence of rare or listed species and development of
data for managing the aquatic component of ecosystem at the APR. Specific goals were:
(1) to qualitatively survey aquatic habitats on, and immediately adjacent, to APR for
fishes, mussels, snails, and crayfishes; and (2) create an electronic data base of the above
faunas which will be provided to resource managers at APR, and the Florida Natural
Heritage Program. Results of this survey are for the purpose ofproviding APR resource
managers with aquatic data to accomplish its ecosystem management mission.
iv
Nico et alJ25 July 2000
BASELINE AQUATIC FAUNAL SURVEY OF
AVON PARK AIR FORCE RANGE, FLORIDA:
Fishes, Mollusks, and Crayfishes
FINAL REPORT
Table of Contents
Page
Executive Summary 1
Mission Objectives iv
Table of Contents v
List of Tables vi
List ofFigures vi
Acknowledgements vii
Introduction 1-1
The Kissimmee River Basin 2-1
Description of the Study Area 3-1
Methods 4-1
Fishes: Historical Records and Previous Surveys 5-1
Historical Records and previous surveys in and around APR 5-1
Historical Records and previous surveys in the Kissimmee Basin 5-7
Fish Stocking in APR and the Kissimmee Basin 6-1
Fishes: Summary of Species Richness and Occurrence in APR and the Basin 7-1
Fish Species Accounts 8-1
Bivalve Mollusks: Previous Records, Species Richness, and Occurrence 9-1
Bivalve Mollusks Species Accounts 10-1
Aquatic Gastropods: Previous Records, Species Richness, and Occurrence 11-1
Aquatic Gastropods Species Accounts 12-1
v
Nico et alJ25 July 2000
Crayfishes: Previous Records, Species Richness, and Occurrence 13-1
Crayfishes Species Accounts 14-1
Species of Special Concern 15-1
Conclusions and Recommendations 16-1
Literature Cited 17-1
Appendix A. Annotated List ofFish Surveys and Collections in the Kissimmee Basin by
Sub-basin
Appendix B: Fish Distribution Maps
Appendix C: Aquatic Mollusk Distribution Maps
Appendix D: Crayfish Distribution Maps
VI
List ofTables
Nico et a1.125 July 2000
Table 7-1 The fishes of Avon Park Air Force Range (APR) and the 7-3
Kissimmee River Basin by major sub-basin.
Table 9-1 The unionid mussels and other bivalve mollusks of Avon Park
Air Force Range (APR) and the Kissimmee River Basin by major 9-3
sub-basin.
Table 11-1 The aquatic gastropods ofAvon Park Air Force Range (APR) 11-5
and the Kissimmee River Basin bv major sub-basin.
Table 13-1 The crayfishes of Avon Park Air Force Range (APR) and the 13-2
Kissimmee River Basin by major sub-basin.
List ofFigures
caae
Figure 1-1 Map of the Florida peninsula showing the boundaries of the
Kissimmee River Basin and Avon Park Air Force Range. 1-3
Figure 2-1 Map of the Kissimmee River Basin showing the boundaries of the
three major sub-basins and the location ofAvon Park Air Force 2-7
Range.
Figure 3-1 Map of Avon Park Air Force Range, Avon Park, Florida.showing 3-2
distribution of the major types of aquatic habitats.
Figure 4-1 Map showing fish sampling sites of present study. 4-6
Figure 4-2 Map showing mussel sampling sites of present study. 4-7
Figure 6-1 Map showing sites in APR where Channel Catfish have been 6-2
stocked.
vii
Nico et alJ25 July 2000
ACKNOWLEDGEMENTS
This study was funded by the U.S. Air Force. We thank all the individuals of the
U.S. Air Force, Avon Park Air Force Range that provided assistance to us during our
investigations. In particular, we are grateful to Patrick Walsh, John Ebersbach, Robert
Progulske, Margaret Margosian, and Ann-Marie Holmes. For help with field sampling
we gratefully acknowledge the assistance of Jon Brookshire, Gary Hill, Tim Hogan, Ann-
Marie Holmes, Dan Johnson, Ricardo Lattimore, Gary Meffe, Sarah Mirabilio, Linda S.
Nico, Dave Reynolds, Kevin Schuck, William Smith-Vaniz, Johnna Thackston, Patrick
Walsh, and Douglas Weaver. We are particularly grateful to Robert H. Robins for
assisting in all aspects of fieldwork and for help in sorting and identifying fish
collections. Jason Evert assisted in analyzing data and with preparation of distribution
maps. Patrick Walsh provided us with specimens and information on fishes collected by
him and others in the region. For help with creation of base maps, we thank Margaret
Margosian of the U.S. Air Force, and Amy Benson of the U.S. Geological Survey. We
also acknowledge the contributions of several anglers, Roy Smith among others, for
retaining important fish voucher specimens.
Several researchers graciously shared their time and expertise in species
identifications. Carter R. Gilbert and Howard Jelks assisted in the identification of
selected small fishes. For identifications of all aquatic snails, we thank Kurt Auffenberg
(Florida Museum of Natural History, University of Florida) and Arthur Bogan (North
Carolina State Museum). For crayfish identifications, we thank Christopher Taylor
(Illinois Natural History Survey, Champaign, Illinois), Richard Franz (Florida Museum
ofNatural History), and John Cooper (North Carolina State Museum). A number of
viii
--------------,--'------------------------------
Nico et azzs July 2000
researchers kindly provided us with their unpublished data. Richard Owen sent us copies
of field notes and provided us with collections small fishes taken during herpetological
surveys of the Range. For sharing results of their unpublished research on Kissimmee
Basin fishes, we are grateful to Frank Jordan (Loyola University, New Orleans), and
Michael Allen and his graduate student Kim Tugend (University of Florida). Lawrence
Glenn and Louis Toth of the South Florida Water Management District provided us with
copies of published and unpublished information on the Kissimmee Basin. Mr. Glenn
also shared unpublished data on Kissimmee River fishes. Gary Warren of the Florida
Fish and Wildlife Conservation Commission loaned us state reports and other documents
containing information on Kissimmee River fishes and various aquatic invertebrates.
Mark V. Hoyer of the University of Florida kindly provided us with information on
Florida lakes and their fishes. For detailed reports and records on fish stockings, we
thank Charles C. Starling of the Florida Fish and Wildlife Conservation Commission and
his co-workers at the Richloam Fish Hatchery. Carolyn Kendrick, Thomas Champeau,
and Phil Chapman of the Florida Fish and Wildlife Conservation Commission also
provided information on fish stockings. Robert Rutter of the Florida Department of
Environmental Protection kindly gave us copies of his reports on macroinverbrates.
Robert Hujik, Patrick Pence, and Don Fox of the Florida Fish and Wildlife Conservation
Commission also provided information. We also thank James Milleson, formerly with
the South Florida Water Management District, for responding to questions concerning his
work in the Kissimmee River Basin.
The following curators, collection managers, and museum technicians generously
replied to our queries regarding holdings in their collections: Robert H. Robins and
ix
Nico et alJ25 July 2000
BASELINE AQUATIC FAUNAL SURVEY OF
AVON PARK AIR FORCE RANGE, FLORIDA:
Fishes, Mollusks, and Crayfishes
INTRODUCTION
Avon Park Air Force Range (APR) is a federal military reservation occupying
43,142 hectares (106,074 acres) of Polk and Highlands counties, Florida (Figure 1-1).
During the past decade, the natural resources staff of APR has been developing an
integrated natural resources management plan. The general objectives of the plan are
multiple, but primarily are to support the Air Force's mission through responsible
stewardship of the resources by managing for multiple uses, promoting biodiversity, and
management of the range for multiple uses. Detailed inventory of the animals and plants
found on APR will greatly enhance the ability of resource managers to accomplish the
goals of an integrated natural resources management plan.
APR is located in the southern section of central Florida within the Kissimmee
River Basin (Figure 1-1). A spur of the Lake Wales Ridge divides the drainage ofAPR
into western and eastern halves. Waters on the east side of the range are part of the
Lower Kissimmee River Sub-basin; waters on the west side of the range form part of the
Lake Istokpoga Sub-basin. The Kissimmee River forms part of its eastern border and
Lake Arbuckle and Arbuckle Creek are on the APR's west border. In addition, there are
numerous wetland areas, including extensive marshes, scattered small permanent and
ephemeral streams, and several natural lakes. Terrestrial habitats include cypress
bottoms, pine forests and plantations, oak hammocks, and sand pine/oak scrub. In
general, the aquatic fauna in central Florida is among the most poorly known in the state.
As a result, there is a shortage of detailed information needed to manage watersheds for
1-1
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the maintenance of diversity of game and nongame fishes, including any rare or listed
species (i.e., species of special concern).
In the formulation of watershed conservation and management plans any rare or
listed species in the range are given high priority. To properly address the conservation
and recovery of any rare or listed species require detailed habitat and distribution data.
Our aquatic faunal survey was deemed necessary to determine the possible presence of
rare aquatic species and development of data for managing the aquatic component of the
APR ecosystem. The goal of this investigation was to conduct an intensive aquatic
survey and habitat analysis of fishes, mussels, snails, and crayfishes to determine the
possible presence of rare or listed species and development of data for managing the
aquatic component of ecosystem at the APR. Specific goals were: (1) to qualitatively
survey aquatic habitats on, and immediately adjacent, to APR for fishes, mussels, aquatic
snails, and crayfishes; and (2) create an electronic data base of the above faunas which
will be provided to resource managers at APR, and the Florida Natural Heritage Program.
Results of this survey are for the purpose of providing APR resource managers with
aquatic data to accomplish its ecosystem management mission.
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Figure 1-1. Map of the Florida peninsula showing the boundaries of the Kissimmee
River Basin and Avon Park Air Force Range.
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THE KISSIMMEE RIVER BASIN
The Kissimmee River Basin is located in the central part of peninsular Florida just
south of Orlando (Figure 1-1). The entire basin drains an area about 7,800 km2
(approximately 3,000 mi2) (FGFWFC 1957:3, Florida Department ofNatural Resources
1989, USCOE 1991:5, Toth et al. 1998). The river is the principal tributary to Lake
Okeechobee and is the only major river in peninsular Florida without direct outlet to the
ocean. The Kissimmee Basin occupies parts of seven Florida counties, including
Osceola, Okeechobee, Orange, Lake, Polk, Glades, and Highlands. The upper part of the
basin is in upland plains, a region known as the Osceola Plain, but near Lake Okeechobee
the basin consists of coastal lowlands known as the Okeechobee Plain (Fernald 1981,
Kushlan 1991). In the vicinity of Orlando, the basin is heavily urbanized but gradually
changes downstream to rangeland for cattle and cropland and then to wetland (Paulson et
al. 1993). According to Kushlan (1990), undulating topography within the Kissimmee
Valley has created many isolated swale marshes that blend into drier grasslands known as
the Kissimmee Prairie.
The Kissimmee River Basin is bounded on the north by the lakes of the Orlando
area, on the west by the Peace River basin, on the east by the upper St. Johns River Basin
and on the south by Lake Okeechobee. Similar to many other rivers in peninsular
Florida, the exact boundary of the basin is difficult to determine from maps and by visual
inspection because of the flat topography of much of the region. In fact, because of the
overall flat topography, adjacent basins (as well as sub-basins within the Kissimmee
Basin) are frequently connected hydrologically during high water cycles and flood
events. Some of these connections are by way of natural marshes and swamps, however,
other connection exist because of the creation of artificial ditches and canals. In contrast,
a number of small lakes within the Kissimmee Basin boundary are considered to be
2-1
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isolated water bodies that have no outflow streams or drainage. Nevertheless, all or most
of these water bodies likely form temporary connections with adjacent areas within the
Kissimmee Basin on occasion (i.e., during extreme flood events).
According to FGFWFC (1957), the historic headwaters of the Kissimmee River
was Lake Kissimmee. Nevertheless, Lake Kissimmee receives water from a wide range
of large and small lakes and it is likely that many of these natural water bodies in the
upper part of the basin were connected by small natural channels during historic times,
particularly during high water periods. As mentioned, the channel from Lake Kissimmee
to Lake Okeechobee is the main-stem Kissimmee River. In addition, recent maps also
give the name Kissimmee River to the meandering waterway draining Lake Hatchineha
to Lake Kissimmee (that particular reach has been modified with the creation of Canal C-
37). Much of the Kissimmee Basin is part of the Kissimmee marsh complex, a complex
that also includes Lake Istokpoga-Indian Prairie and Fisheating Creek (Kushlan 1990).
Major springs are noticeably absent from the basin.
Although our focus is on the Kissimmee River Basin, the Kissimmee Basin
actually is part of a much larger and complex drainage unit, the 77,000- km2 (about
29,700 mi2) Kissimmee-Okeechobee-Everglades system (Kushlan 1991, Toth et al.
1997). The entire area is sometimes referred to as the Greater Everglades Ecosystem or
Greater Everglades Basin. Prior to drainage and the installation of water control
structures, the entire system was connected hydrologically. Previously the unregulated
Kissimmee River discharged freely into Lake Okeechobee, and, historically, during wet
cycles the lake would overflow its south bank, providing additional flow of fresh water to
the Everglades (Light and Dineen 1994).
Background information on the physical environment, hydrology, and water
quality of the Kissimmee Basin or the Kissimmee River is available in Bass (1983), Bass
and Cox (1985), Florida Department of Natural Resources (1989), Kushlan (1991), the
USCOE (1991), and Toth (1995). In addition, the U.S. Environmental Protection Agency
2-2
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provides a profile of the basin on their web site:
http://www.epa.gov/surf3/hucs/030901Ol/. Under the U.S. Geological Survey's
hydrologic unit code (HUC) system, the cataloguing unit code for the Kissimmee River
Basin is 03090101. Data from U.S. Geological Survey streamflow stations for the
Kissimmee Basin are available on the worldwide web at: http://water.usgs.gov/cgi-
bin/realsta.pl ?huc=03090101 (also see http://waterdata.usgs.gov/nwis-
w/US/search.components/textsearch.cgi?mode=seach&huc=03090101).
For analytical purposes, the Kissimmee River Basin may be divided into three
rather distinct sub-basins (Figure 2-1): 1) the Lower Kissimmee Sub-basin, 2) the Upper
Kissimmee Sub-basin, and 3) the Lake Istokpoga Sub-basin. The Lower Kissimmee Sub-
basin has an estimated area of 1,772 km2 (684 mi2) and extends from the southern outlet
of Lake Kissimmee to Lake Okeechobee (Scarlatos et al. 1990). The Upper Kissimmee
Sub-basin is the largest of the three sub-basins, covering an area of approximately 4,150
km2 (1,600 mi") and includes all water bodies from Lake Kissimmee upstream (mainly
the Kissimmee Chain of Lakes) (Scarlatos et al. 1990, Toth et al. 1997). The third part of
the Kissimmee River Basin includes Lake Istokpoga and its tributary streams and lakes.
The Lake Istokpoga Sub-basin has an estimated area of 1611 km2 (622 me) (USCOE
1991: 5). Different figures for surface area have been reported in the literature for the
entire basin and also for the different sub-basins. For instance, the FGFWFC (1957) and
USCOE (1991) has the Lower Kissimmee Sub-basin as 1,963 km2 (758 mi") and the
Upper Kissimmee Sub-basin as 4,229 km2 (1,633 mi"), Apparently because of changes to
its drainage pattern as a result of manmade canals, Lake Istokpoga often is not included
as part of the recent Kissimmee River Basin (e.g., Scalottos et al. 1990, USCOE 1991,
Koebel 1996).
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Figure 2-1. Map of Kissimmee River Basin showing the three major sub-basins
and the location of Avon Park Air Force Range,
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THE LOWER KISSIMME SUB-BASIN
The Lower Sub-basin includes the Kissimmee River from its beginning at the southern
end of Lake Kissimmee to its mouth on the north side of Lake Okeechobee. It includes
portions of Glades, Okeechobee, Highlands, Polk, and Osceola counties. The historic
Kissimmee River was a highly meandering stream, about 166-km (267-mi) long, within a
1.5- to 3-km wide floodplain. In addition, there are more than 20 lateral tributary sloughs
(Toth 1996). Because of its many meanders, early boatmen commonly referred to the
Kissimmee as a long and crooked river (Will 1965). The river averaged only about 1.2 m
deep and flows were highly variable (Kushlan 1991, Toth 1995). Channelization work,
between 1962 and 1971, involved cutting through the river/floodplain system and
reducing the Kissimmee River main channel to a 90-km (56-mi) long box-cut canal 9
meters deep and 64 to 105 meters wide (Toth et al. 1993, 1997). The remaining 70-km or
so of natural meandering river were converted either into isolated oxbows or side-
channels (often referred to as remnant river channels) with either one or both ends
connected to the main canal. The artificial Kissimmee River Canal is known as C-38
Canal or simply C-38. As part of construction, the canal was divided into five reservoir-
like impoundments, called pools (i.e., Pools A, B, C, D, and E) separated by a series of
six water control structures (i.e., gated spillways with locks for boat passage) that
regulate water levels and flow in each pool. According to Bass (1983), the river has a
gradient of 0.07 meters per km and an average discharge volume of 62 m3/s (but see
Kushlan 1991). In an effort to reverse negative environmental effects that resulted from
canal construction, portions of the Kissimmee River Canal are in various stages of
restoration under a project known as the Kissimmee River Restoration Project (Toth et al.
2-5
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1993, 1997, Toth 1995). An earlier accepted plan was to consist of filling a 46-km length
of the canal and diverting discharge to historical channels and floodplains. The
reconstruction of the Kissimmee River began in 1994 (Toth et al. 1998). However,
apparently because of cost constraints, that plan has been modified and somewhat scale-
backed. According to L. Toth (pers. comm., 2000), the current restoration project
includes the removal of two of the dam-like water control structures along the canal. One
of the dams was removed with explosives in early summer 2000. The South Florida
Water Management web site (http: www.sfwmd.gov/org/erd/krr/index.html) give a
description of the restoration project and other project related information.
THE UPPER KISSIMMEE SUB-BASIN
The northern part of the Kissimmee River Basin includes several moderately-
sized streams and an extensive network of at least 26 natural freshwater lakes, known as
the Kissimmee Chain of Lakes, ranging in size from a few acres to 144 km2 (55.5 mi2)
(Toth et al. 1997). The Upper Sub-basin includes portions of Orange, Osceola, and Polk
counties. A series of channels excavated in the 1880' s and later enlarged connect the
larger lakes in the Upper Sub-basin (USCOE 1991). Many of these interconnecting
canals have water control structures. In addition to Lake Kissimmee, major lakes in the
Upper Kissimmee include Cypress, Jackson, Hatchineha, Marian, Marion, Pierce,
Rosalie, Russell, Tiger, Tohopekaliga, Weohyakapka, and ten or more lakes in what is
known as the Alligator Lake Chain, including Alligator, Brick, Center, Coon, East Lake
Tohopekaliga, Gentry, Hart, Lizzie, Mary Jane, and Trout (Moyer et al. 1985a) (and
apparently others, for instance lakes Myrtle, Joel, and Preston). Major streams in the
Upper Sub-basin include Reedy Creek, Shingle Creek, Boggy Creek, and Lake Marion
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Creek. The Upper Sub-basin is bounded on the south by State Road 60 where the basin's
largest lake, Lake Kissimmee, discharges into the Kissimmee River (USCOE 1991).
THE LAKE ISTOKPOGA SUB-BASIN
The Lake Istokpoga Sub-basin covers an area estimated to be somewhere between 1611
and 1684 km2 (622 and 650 mi2) in Highlands and southern Polk counties (FGFWFC
1957, Milleson 1978, USCOE 1991). According to Milleson (1978), the Istokpoga Sub-
basin originates on the Highlands Ridge in the vicinity of Lake Clinch to the north and
Lake Annie to the south. More than forty lakes are located within the Sub-basin and
many of these are connected by natural streams or excavated channels and canals. At
least ten lakes are considered isolated (e.g., Lake Clinch). Lake Istokpoga is 11,207 ha
(27,692 acres). According to Kushlan (1990), the lake is part of the Kissimmee marsh
complex and was once covered by shallow marsh, embedded with numerous deeper
marshes. Other lakes in the Istokpoga Sub-basin greater than 1000 hectares (about 2500
acres) surface area include Jackson, June-in-Winter, and Placid (formerly Lake Childs) in
Highlands County, and Arbuckle and Reedy in Polk County. Major streams in the
Istokpoga drainage include Reedy Creek, Arbuckle Creek (and its main tributaries
Bonnet, Carter, and Morgan Hole creeks), and Josephine Creek. Although historically a
part of the Kissimmee River Basin, Lake Istokpoga and its drainages now provides only a
portion of their former flows to the Kissimmee River (USCOE 1991). Until the late
1940's the only surface water outlet from Lake Istokpoga was Istokpoga Creek, a natural
lowland stream that flowed east to the Kissimmee River. Historically, during high water
periods the Lake Istokpoga overflowed its southern banks and drained towards the
southeast. To control flooding and provide agricultural irrigation, a canal parallel to the
creek (Istokpoga Canal) with a water control structure (S-67) was constructed in 1949. In
1962, an additional canal system (C-41A) and several water control structures were
installed on the southeast shore. As a result, major regulatory releases from Lake
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Istokpoga now are controlled by water control structure S-68 with water flow to Lake
Okeechobee via C-41A, Indian Prairie Canal, and Harney Pond Canal. Canal C-41A
flows into the lower Kissimmee Canal; however, Indian Prairie and Harney Pond canals
discharge directly into Lake Okeechobee (Milleson 1978, USCOE 1991, Moxley et al.
1993).
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DESCRIPTION OF STUDY AREA
Avon Park Air Force Range (APR) is a federal military reservation occupying
43,142 hectares (106,074 acres) of Polk and Highlands counties, Florida. It is located in
the southern section of central Florida and is completely within the Kissimmee River
Basin (Figures 1-1 & 2-1). APR is bounded on the east by the meandering main channel
of the old Kissimmee River (as a result, some APR properties are on the east side of the
Kissimmee Canal) (Figure 3-2). APR is bounded on the west by Lake Arbuckle and
Arbuckle Creek. Privately owned lands used extensively for cattle ranching bound APR
on the north and south. Cattle ranging is also the main land use to the east and west of
APR. A large sandy ridge known as the Bombing Range Ridge divides the drainage of
APR into western and eastern halves (White 1970, Schiffer 1998). Waters draining the
east side of the APR ridge are part of the Lower Kissimmee River Sub-basin; waters
draining the west side of the ridge form part of the Lake Istokpoga Sub-basin drainage
network. The Bombing Range Ridge extends north and south of APR boundaries,
sloping away to the Osceola Plain in the north and east and to the Okeechobee Plain in
the south (White 1970). In addition to the Kissimmee River and Arbuckle lake and
creek, there are numerous wetland areas in APR, including extensive marshes, swamps, a
variety of small permanent and ephemeral streams, and several natural lakes. Terrestrial
habitats in APR include cypress bottoms, pine forests and plantations, oak hammocks,
and sand pine/oak scrub. Elevations in APR range from about 12 meters (40 feet) along
the Kissimmee River to 44.5 meters (146 feet) above mean sea level (msl) at the crest of
the Bombing Range Ridge (Franz et al. 1998). Relying only on topographic maps, we
could not determine the outflow of some of the natural water bodies in APR, including a
few of the natural shallow lakes or depression marshes on the Bombing Range Ridge.
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Figure 3-1. Map of Avon Park Air Force Range, Avon Park, Florida.showing distribut~n of the major types
of aquatic habitats (Source of base map and most habitat categories was electronic GIS data provided by US Air Force, April 1999).
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In recent years, the Air Force has had many of the biological communities ofAPR
mapped and put the resulting information into digitized form. As part of that work,
habitats were separated into at least 24 different classes. Unfortunately, the classification
scheme focuses mainly on plant communities, mostly terrestrial types, and it is less
detailed and useful for those interested in aquatic habitats. For the most part, deepwater
habitats are simply listed in the category "water." Of the 24 plant community types
recognized, a few are wetland habitats used by fishes or other aquatic fauna. These
wetland habitats are identified as cypress, hardwood swamp, marsh, pine swamp, pond,
sawgrass, and possibly wet flatwoods and forested wet flatwoods (Figure 3-1). We
follow the system to very limited extent.
Major water bodies and other principal aquatic habitats in APR are discussed
below:
POOL B OF THE KISSIMMEE RIVER CANAL
The eastern border of the Avon Park Bombing Range is formed by Pool B of the
Kissimmee River Canal (C-38) and some of its remnant river channels. Pool B, one of
five pools on the Kissimmee River Canal, is a 19.5-km (12 mi.) long reach extending
from water control structure S-65A (about 1.7 km upstream of the Range) to water
control structure S-65B (about 4.5 km downstream from the Range). It is the second pool
southward from Lake Kissimmee. According to Bull et al. (1991), the Pool B canal
section has a water surface elevation of 12.2 meters (NGVD), average width of 48.8 m,
average depth of 9 m, and total surface area of 95.1 ha (235 acres). The Pool B section
has 13 remnant river channels, their total length is 37.2 km. The average width of the
remnant channels is 15.2 m, average depth is 1.2 m, and the total surface area is 56.7 ha
(140 acres). Most, or portions of, several of these remnant channels are within Range
boundaries.
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LAKE ARBUCKLE
Lake Arbuckle, situated on the northwest border of APR, covers an area of about 1,549
hectares (3,828 acres) or 112 km2 (43.7 mr') (Milleson 1978). It is the largest lake
associated ~ith APR. The major surface waters flowing into the lake are Reedy Creek
and Blue Jordan Swamp. Well outside APR lands, Reedy Creek flows from Reedy Lake
into the northwest corner of Lake Arbuckle. Blue Jordan Swamp is on the north and
northeast portion of Lake Arbuckle (part of the swamp is within the northeast corner of
APR). The only surface water outlet of Lake Arbuckle is Arbuckle Creek on the south
side, which has no water control structure. Water levels in the lake are unregulated and
are dependent on inflows and the capacity ofArbuckle Creek to drain off excess water.
Milleson (1978) stated that lake stage data have been recorded daily for Lake Arbuckle
since December 1941 and have been published by the US Geological Survey since
October 1960. However, the water gage station is no longer operational. According to
Milleson (1978), the maximum recorded stage of 58.3 feet msl occurred in September
1948, however, Milleson noted that local residents suspect a maximum stage of 58.7 feet
msl in 1926 and 1928. During the mid-1970s, Milleson (1978) studied the limnology of
the lake and provided details on selected physical, chemical, and biological parameters.
Lake Arbuckle is at the head of Arbuckle Creek, about 24 km (17 mi.) north of Lake
Istokpoga. The lake is dark colored and shallow, with average depth of about 7 feet (48-
ft msl). The deepest part of the lake was determined to be about 11 feet (44-ft msl).
Milleson (1978:98) classified Lake Arbuckle as being between meso-eutrophic and
dystrophic.
NAMED AND UNNAMED SMALL STREAMS
Principal streams on the western side (Istokpoga Sub-basin) of APR include Arbuckle
Creek, Morgan Hole Creek and its tributary Tomlin Gulley, and Willingham Branch
Creek. The only named stream in the eastern side (Lower Kissimmee Sub-basin) of APR
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is Gum Branch. Arbuckle Creek is the largest natural stream in APR and is permanent.
Most of the other streams have fairly low flow and during parts of the year there is no
flow, particularly in their middle and upper reaches. In addition to the named streams,
there are a number of small unnamed streams throughout APR, all ephemeral. During the
low-water period portions of many of the small waterways are either completely dry or
survive only as a series of small, shallow, isolated pools.
SMALL NATURAL LAKES
Named natural lakes in APR include Little Lake and Submarine Lake, two small lakes on
the Bombing Range Ridge, and Fence-line Lake on the north boundary of APR. In
addition, there are a number of shallow natural water bodies (some of these are more
appropriately classified as depression marshes).
ARTIFICIAL WATER BODIES
There are a wide range of artificial water bodies throughout APR, mostly borrow pits,
cattle ponds, and shallow roadside ditches and pools associated with culverts. Tomlin
Hammock Lake is an artificial pond located east ofVan Eeghan Road in the south-central
part of APR. In some areas of APR, mostly in and around Alpha Range, there are many
small bomb craters, less than 10-m wide and about 2 meters deep, that permanently hold
water. In addition, APR has a number of excavated ditches and small canals (e.g., Rim
Canal).
SWAMPS
There are a number of forested wetlands in APR that serve as habitat for fishes and other
aquatic species. The main swamp habitats include Blue Jordan Swamp, Bill's Bay
Long Cypress Slash, and Deadins Pine Swamp. Blue Jordan Swamp is a large hardwood
swamp. Only a portion of the swamp is in the APR boundary. Based on available maps,
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Blue Jordan Swamp extends far northward from the northwest comer of APR and
apparently forms at least an occasional shallow water connection between Lake Arbuckle
in the Istokpoga Sub-basin and Lake Weohyakapka in the Upper Kissimmee Sub-basin.
We could not determine the direction of surface water flow for the entire swamp,
although it is likely that the southern portion of the swamp drains into Arbuckle Lake.
The other named swamps are completely within APR boundaries. Bill's Bay is located in
the east-central part of APR in the Lower Kissimmee Sub-basin. During the recent plant
community survey, Bill's Bay is classified mainly as a hardwood swamp. Deadins Pine
Swamp and Long Cypress Slash are both in the Istokpoga Sub-basin side of the APR.
Long Cypress Slash is a cypress swamp. In the same sub-basin, large areas of hardwood
and cypress swamps also fringe portions of Lake Arbuckle, Arbuckle Creek, and
Arbuckle Marsh.
MARSHES
APR is part of the Kissimmee marsh complex (Kushlan 1990) and it contains diverse and
extensive marsh habitats. Large marshes in APR include Arbuckle Marsh on the western
side of APR and Tick Island Marsh and Kissimmee Marsh (including Hicks Slough)
located in the eastern half of APR. Under the APR plant community inventory
classification system, both Tick Island Marsh and Kissimmee Marsh are identified as
marsh community types. Plant community maps show Arbuckle Marsh to be a complex
mosaic with most of the western half identified as saw-grass (i.e., Cladium jamaicense)
and much of the eastern half as marsh community type. In addition to these large
marshes, there are a great number of smaller permanent and temporary marsh habitats
throughout the range. A somewhat unusual wetland habitat, a series of narrow seeps
exist in a low-lying area of the Bombing Range Ridge, just east of Alpha Range. These
seeps apparently are in the Lower Kissimmee Sub-basin.
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METHODS
FISH SURVEYS
Sampling for fishes was carried out in and around ARP on an intermittent basis
between 19 January 1995 and 31 October 1997. In shallow-water areas, we sampled
fishes using various types of small seines (typically 6 x 10-ft dimensions with mesh sizes
of 1I8-inch, 1I4-inch, or 3/16-inch), long-handled dip nets (1I8-inch and 1I4-inch mesh
size), and backpack electric shockers. In deeper waters (i.e., Lake Arbuckle, Arbuckle
Creek, Kissimmee Canal and remnant meanders, Submarine and Little lakes), we relied
mostly on use of a boat electric shocker to capture fishes. Other gear used on occasion
included gill nets and small minnow traps. In most cases, sampling was done during
daylight hours and was qualitative rather than quantitative. Overall, we made a total of
79 collections at more than 60 different stations. During our study, we also were given
specimens of significance taken from ARP waters by local anglers using hook-and-line.
Several records are based on visual sightings or testimony of others noted in the text and
acknowledgements. For each collection station, we recorded geographical coordinates in
terms of both UTM units and latitude-longitude. The coordinates of most collection
stations were determined using a hand-held GPS unit, but the coordinate location of some
sites were determined using U.S. Geological Survey 7.5 minute topographic maps,
usually in combination with aerial photographs and other map sets. At selected sampling
stations we measured or recorded a series of physical and water chemistry characteristics,
usually width, depth ranges, substrate type, pH, conductivity, and temperature, and cover
type.
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CRAFYFISH SAMPLING
Most crayfishes collected were taken incidental to fish sampling, typically taken with
seines and dip nets. We did not set traps or do night sampling. Voucher specimens from
our surveys have been deposited at the Illinois Natural History Survey, University of
Illinois, Champaign (INHS).
AQUATIC SNAIL SAMPLING
In most cases, aquatic snails were taken incidental to fish and mussel sampling. Common
and scientific names used in this report follow Turgeon et al. (1998). Spelling of
subspecies names follow Thompson (1984). Voucher specimens from our surveys have
been deposited at the North Carolina State Museum (NCSM).
MUSEUM RESEARCH
To determine the existence of past information on fishes ofAPR and the
Kissimmee River Basin, we contacted museum curators and used the worldwide web to
search museum fish database collections. Searches of museum databases were done on
key words, including names of drainages and main water bodies (e.g., Kissimmee,
Okeechobee, Istokpoga), relevant county names, and site names (e.g., Orlando). Overall,
we accessed and searched the databases of more than 30 museum fish collections
available on the web. For selected major collections without web access, and for
collections that had holdings of Kissimmee River Basin fishes, we contacted curators or
their staff and requested additional more detailed information. In several cases, the
identification of specimens catalogued were somewhat suspect and we obtained a number
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of specimens on loan to make positive identification. Collection databases searched
included the following (those with holdings of fishes collected in the Kissimmee River
Basin are indicated with an asterisk*): American Museum of Natural History, New York
(AMNH)*, Philadelphia Academy ofNatural Sciences (ANSP)*, Cornell University
Vertebrate Collections, Ithaca, New York (CU)*, Field Museum ofNatural History,
Chicago (FMNH), Illinois Natural History Survey (INHS), Museum of Comparative
Anatomy, Harvard University (MCZ), Florida Museum of Natural History of the
University of Florida, Gainesville (UF)*, Museum of Zoology, University of Michigan
(UMMZ)* , National Museum of Natural History, Smithsonian Institution, Washington,
D.C. (USNM)*, Swedish Museum ofNatural History (Naturhistoriska Riksmuseet) in
Stockholm, Sweden (NHRM and NRM)*, Texas Memorial Museum of the University of
Texas, Austin (TNHC), University of Kansas Natural History Museum (KU), Uppsala
University Museum of Zoology, Uppsala, Sweden (ZMUU)*, Auburn University Natural
History Museum (AUM), Tulane University Museum of Natural History, Belle Chasse,
Louisiana (TU)*, among others.
LITERATURE REVIEW AND OTHER SOURCES
An extensive search was made of primary literature and gray literature. The
published literature on fishes and other aquatic animals of the Kissimmee Basin is rather
slight. By far the most active group doing survey work in the Kissimmee Basin is the
Florida Fish and Wildlife Conservation Commission (formerly the Florida Game and
Fresh Water Fish Commission). Personnel from that agency have carried out a large
number of fish surveys, typically focusing on the larger lakes in the Upper Kissimmee
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Sub-basin, the Kissimmee River and Canal and associated remnant river meanders, and
Lake Istokpoga. In addition, has stocked fishes in many public and some private water
bodies in the Upper Kissimmee and Lake Istokpoga sub-basins. The majority of the
Commission's field survey results and stocking data have not been published and the
information typically exists in the form of gray literature, for instance, unpublished
annual reports, performance reports, or completion reports. Some information gathered
by the Commission is only available in the form of file reports or papers that are not
distributed widely, but can be accessed by visiting the appropriate center or office. A few
other state agencies also have been involved in investigations of fishes and other aquatic
animals in the basin. Most notably, these include the South Florida Water Management
District (previously known as the Central and South Florida Flood Control District) and
the state agency formerly known as the Florida Department of Environmental Regulation.
Federal agencies that have done aquatic survey work in the Kissimmee Basin include the
U.S. Fish and Wildlife Service and the U.S. Geological Survey.
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FISHES: mSTORICAL RECORDS AND PREVIOUS SURVEYS
HISTORICAL RECORDS AND PREVIOUS SURVEYS IN AVON PARK AIR FORCE
RANGE (APR)
We are aware of only a few other surveys or collections that included sites within
APR or waters along its borders. The current survey represents by far the most
comprehensive attempt to catalogue the biodiversity of fishes in the property. In
particular, information on the diversity, distribution, and abundance of fishes occurring in
small streams and interior wetland habitats, was essentially nonexistent prior to the
present study. Prior to the preservation of fishes collected during the present study, there
were no voucher specimens of fishes from the APR area deposited in museums except for
a few minor exceptions.
Florida State University Sampling Trip in APR: As a result of our search for historical
museum material, we discovered two lots of two species taken in 1962 from within APR.
The material, deposited at the Florida Museum ofNatural History (University of Florida,
include two lots of fishes collected by a class from the Florida State University. Names
of the party members are unknown and we presume that the two lots are only a portion of
somewhat larger collections. Any other fishes likely collected along with the known
surviving material was either never preserved or subsequently lost. In any case, written
notes on the collections are scant, consisting only ofjar labels with minimal information.
One of the two known sites sampled by the crew was identified as an area along the
Kissimmee River at the Fort Kissimmee water gage in the eastern part of the Range. The
only specimen from that collection in the UF holdings is an Inland Silverside
Labedesthes sicculus (field number ZFSUI0338; catalogue number UF 10338). A
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second site sampled by the class was described as being in Avon Park Bombing Range, at
a culvert by a washed-out bridge. The only fish preserved from that collection are two
specimens of Bluefin Killifish Lucania goodei (field number ZFSUI0339; catalogue
number UF 10339). The specimens from the above collections were originally part of the
Florida State University museum collection and the fish holdings from that museum were
transferred to the Florida Museum ofNatural History in Gainesville in the mid-1980s (C.
R. Gilbert, pers. comm. 1999).
South Florida Water Management District survey in Pool B near APR southeast border:
In August 1972, investigators from the Central and Southern Florida Flood Control
District (now the South Florida Water Management District), sampled a O.2-ha area of an
"oxbow" in Pool Busing blocknets and rotenone. The site was reported as being located
mid-way between water control structures S-65A and S-65B (Milleson 1976). The exact
location of the oxbow is not given in the report, but J. Milleson (pers. comm., 2000)
stated that the oxbow mentioned his 1976 report is located on the east side of the
Kissimmee Canal, about 5 miles north of S-65B. More recently, Milleson pinpointed the
site on a map that we provided. To the best ofhis recollection, the site sampled (Sec. 36,
SE 1/4) is within the main reach of the large remnant river channel. That remnant
channel forms part of the APR southeast boundary. According to Milleson (1976), major
fishes taken in the sample included six centrarchids, two ictalurid catfishes, Florida Gar,
Lake Chubsucker, and Gizzard Shad. Names of smaller fishes collected were not
provided in the report. Millerson (pers. comm., 2000) noted that smaller nongame (i.e.,
forage-sized fishes) were not collected and enumerated from this rotenone sample. To
the best of his knowledge, he also informed us that no specimens from these sampled
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were retained and that many SFWMD preserved samples from the 1970s were discarded
around 1988.
Florida Fish and Wildlife Conservation Commission (FFWCC) Surveys in Pool B:
During the 1980s and early 1990s FFWCC biologists included Pool B in their surveys of
Kissimmee River fishes. Pool B habitats sampled included the mainstem Kissimmee
River Canal as well as associated remnant river channels. For the most part, this work
was part of the Kissimmee River Restoration Project. Sampling results from these large-
scale surveys have not been published, but the data are available in a series of reports by
Wullschleger et al. (1990a; 1990b), Bull et al. (1991, 1994), and Furse and Davis (1996).
According to Bull et al. (1991), the FFWCC initiated the survey studies, which consisted
of quarterly fisheries surveys in Pools B and E, during 1984. Sampling of fish
communities in the two pools continued until June 1991. Between 1987 and 1989,
sampling of fishes also was done in remnant river runs scheduled for restoration. In Pool
B, Bull et al. (1991) sampled a total of 12 stations, three of the sites were located in the
main channel of the canal, 8 sites were located in remnant channels, and one site was in a
small tributary of a remnant channel. These researchers used a variety of sampling
techniques, including detonating cord, Wegener Rings, and electrofishing. In Pool B,
they documented the presence of 41 fish species. Two species found in Pool B were not
taken during our survey work, Longnose Gar Lepisosteus osseus and a single Atlantic
Needlefish Strongylura marina. Reference to capture of banded killifish Fundulus
cingulatus most likely represent Redface Killifish Fundulus rubrifrons. They did not
record several species found by us in APR (i.e., Coastal Shiner Notropis petersoni,
Pugnose Minnow Opsopoeodus emiliae, Pygmy Killifish Leptolucania ommata, and
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Blackbanded Darter Percina nigrofasciata). In total, Bull et al. (1991) documented the
presence of 45 fish species in the Kissimmee River Canal and its meander channels.
Additional species reported by Bull et aI. from other parts of the Kissimmee drainage that
were not taken during our survey work included American Eel Anguilla rostrata,
Common Carp Cyprinus carpio, and Striped Mullet Mugil cephaIus. According to Bull et
al. (1991), and repeated in Trexler (1995), two freshwater species, the Blackbanded
Darter, and the Coastal Shiner, and one euryhaline species, the Tidewater Silverside
Menidia beryllina, have not been collected in the Kissimmee since channelization. Bull
et al. (1994) and Fuse and Davie (1996) provide information on later FFWCC fish
surveys in Pool B and elsewhere. The only known voucher specimen from the FFWCC
surveys in Pool B is a single specimen of Okefenokee Pygmy Sunfish Elassoma
okefenokee taken from Pine Island Slough in Pool B in 1994 (Bull et al. 1994; preserved
voucher, either UF 96451 [1] or 96452 [1]).
Joint South Florida Water Management District and Florida Fish and Wildlife
Conservation Commission CFFWCC) Fish Kill Survey in Pool B: In September 1988,
personnel from the South Florida Water Management District and from the FFWCC
documented a large fish kill (caused by low dissolved oxygen levels) that occurred in the
lower 7 miles of Pool B ofthe Kissimmee Canal (Toth et al. 1990a). The number of 16
species were recovered or observed (this included a single nonindigenous species). There
is no known preserved voucher material.
Florida Fish and Wildlife Conservation Commission CFFWCC) Surveys in APR:
Thomas Champeau of the FFWCC was involved in sampling several deepwater habitats
in the Range in March of 1993 and November of 1995. Sites included Little Lake,
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Submarine Lake, Tomlin Lake, a borrow pit along Van Eeghan Road, and possibly others
sites. P. Walsh (APR, personal communication, 1998) indicated that representatives of
the Commission also may have sampled in the Range on previous occasions, but the APR
staff has no records of earlier visits. According to T. Champeau (FFWCC, pers. com.,
1998), the Commission has no separate file on APR and very little on the Kissimmee
River, Arbuckle Creek, or Avon Park lakes. We were informed that archive files for any
Commission surveys done in the region are in their Lakeland office. To date, we have
not been to their Lakeland office to search their files. In a letter dated 24 March 1993
from T. Champeau to P. Walsh, a brief summary of findings and recommendations are
given concerning recreational fishing ponds on the Range along with stocking
suggestions (copy of letter is provided as an appendix to this report). A brief summary of
the letter is as follows: (1) Little Lake is described as a small sinkhole lake that is
relatively infertile; however, it supports a fairly good sport fishery (largemouth bass and
bluegill). Forage fish included what was identified as Banded Topminnow Fundulus
cingulatus. Champeau also noted the presence of "redfin pickeral" (i.e., Grass Pickeral)
Esox americanus. (2) Submarine Lake, another sinkhole lake, also is categorized as
infertile and with good aquatic habitat. The site was reported as supporting a high
number of Lake Chubsucker Erimyzon sucetta. It was concluded that Largemouth Bass
in the site had been over harvested. As we discuss later in our fish species account
section, fish from the Kissimmee Basin previously identified as Fundulus cingulatus most
likely are Fundulus rubrifrons. We are unaware of the existence of any preserved
voucher material that may have resulted from these collections.
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Owen/Franz Herpetological Survey: A herpetological survey was conducted in Avon
Park Air Force Range in 1996-1998 by researchers from the Florida Museum ofNatural
History, Gainesville (Franz et al. 1998). During his sampling for amphibians in shallow
marshes and other shallow natural and artificial wetland habitats, Richard Owen secured
several collections of small species and juveniles of other and wrote detailed notes in his
field journal concerning the occurrence and habitats of fishes observed. All the fishes
found were common and widespread species. Nevertheless, and of particular importance,
Owen documented the occurrence of Walking Catfish Clarias batrachus at four sites,
including three marshes and one ditch (next to a hardwood swamp). These four sites had
not been sampled during our survey work. Owen deposited a series of voucher
specimens in the fish collection of the Florida Museum of Natural History. We have
examined all of the preserved material from these collections, but as of March 2000, that
material had not yet been fully sorted and catalogued.
Other Surveys that may have been in APR boundaries: During the period February 1978
to July 1981, personnel of the Florida Game and Fresh Water Fish Commission sampled
the main channel, pooled marshes, and remnant channels of the Kissimmee River (Perrin
et al. 1982). Location of sites sampled were not reported, but some of the sites may have
been in Pool B along the eastern border of APR. Results were based on use of otter trawl,
experimental gill nets, seine, and dipnet, and also on field observations. A total of 24 fish
species were reported, including two nonindigenous species. There is no known
preserved voucher material.
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HISTORICAL RECORDS AND PREVIOUS SURVEYS IN THE KISSIMMEE BASIN
The following is a summary of fish faunal surveys carried out in the Kissimmee
River Basin. Additional details, by major sub-basin, are provided in Appendix A.
BEFORE 1900: Prior to 1900, and particularly during the late 1800s, a number of well-
known researchers were actively describing and documenting inland fishes found in
Florida and other parts of the southeastern United States (for a partial review see Bass
and Cox 1985). However, few scientists made any effort to collect or examine fishes
taken from the Kissimmee River Basin during that early period. Perhaps the first and
only reliable observations before 1900 on fishes inhabiting the basin were those by the
Swedish naturalist and scientist Einar Lonnberg (1865-1942). From fall 1892 to summer
1893, Professor Lonnberg traveled in Florida, including visits to parts of the upper
Kissimmee Basin where he made small collections of fishes at sites in and around
Orlando and the town of Kissimmee. In addition to his publishing of several other
articles on Florida and its wildlife, Lonnberg (1894) documented many of his
observations of Florida fishes, including those made in the upper Kissimmee. in an 1894
paper published in English in a Swedish journal (see Lonnberg 1894). In addition to his
1894 paper, Lonnberg's work on Florida fishes is particularly valuable because many of
the specimens that he collected and preserved still survive in two major museums in
Sweden.
In 1886, Angelo Heilprin, a scientist associated with the Philadelphia Academy of
Natural Sciences (ANSP), participated in an expedition through parts of Florida aboard
the schooner "Rambler." His journey included a trip up the Caloosahatchie River into
Lake Okeechobee. According to Heilprin (1887:51), during their six days on the lake he
and his party made a small collection of fishes "some distance out from the mouth of the
Kissimmee River" where they took "black-bass" (Micropterus salmoides) and what
Heilprin described as a new catfish species, Ictalurus okeechobeensis (a species later
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determined to be invalid because of synonymy). Eschmeyer (1998: 1234) and Gilbert
(1998:222) both erroneously give the type locality ofIctalurus okeechobeensis as the
Kissimmee River. However, in his 1887 publication, Heilprin makes no mention of
entering the Kissimmee and his fish collections were obviously in the lake itself and not
in the river mouth. Heilprin did describe his explorations of Taylor Creek in some detail.
We suspect part of the confusion surrounding Heilprin and the Kissimmee River resulted
from the locality data filed with the type specimens at the Philadelphia Academy in
which the collection locality accompanying preserved fish specimens is given in an
abbreviated fashion as "Lake Okeechobee, Kissimmee River".
In addition to the records of Lonnberg, there are a few published accounts
providing anecdotal information on sport and commercially valuable fish found in the
Kissimmee Basin during the period before 1900. In a report for the U.S. Fish
Commission, Smiley (1985) included a short letter dated February 2, 1885, from a Mr. H.
R. Clarke who, while passing through the town of Kissimmee, noted that natives using
trawling tackle take "large-mouth bass" and "croppies" (some weighing up to 16 pounds)
from area lakes as well as down the river to Kissimmee Lake and "Okechobee" (and
elsewhere). Clarke was able to catch some of these same fishes by fly casting. Similarly,
Dauge (1886, reprinted in Oppel and Meisel 1987) published a short article describing a
boat trip by a small group of tourists venturing from Kissimmee City into nearby lakes
during the 1880s. Dauge briefly described the capture of what he called a "trout"
weighing about eleven pounds. We assume that Dauge's "trout" was actually a native
Largemouth Bass. Will (1965) provided information on early commercial fishermen that
worked Lake Okeechobee and parts of the Kissimmee River during the late 1800s and
early 1900s. Although he provides interesting details on people and places, very few
details are provided on fishes, mostly catfishes and bass. Will does give the common
names for a few of the food fishes and some of the names used apparently are of local
origin.
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1900 TO 1950: During the period 1900-1950, a number of researchers passed through
the Kissimmee River basin and made small collections of fishes. The information from
this time period are based mainly on museum records. In the Lower Kissimmee Sub-
basin, fishes were collected by Leonard Giovannoli in 1931, C. J. Goodnight in 1940. In
the Upper Kissimmee Sub-basin, museum specimens survive from collections of Edgar
A. Mearns in 1901, F. Harper in 1917, O. C. Van Hyning in 1928, G. V. Harry and A. C.
Bauman in 1939, C. Hemphill, S. M. Brown, and H. Trapido in 1940, V. Walters and P.
Taleporos in 1945, and Ford, Parkes, Hilton, and Van Etten in 1949. In the Istokpoga
Sub-basin, the only known fish collections were made by J. E. Hill and H. L. Hill in
1943.
During the period 1948-1949, personnel from the Florida Game and Fresh Water
Fish Commission sampled fishes with haul seines (3-inch stretch mesh) in several lakes
and connecting canals in the upper Kissimmee River basin. Lakes sampled included
Lake Kissimmee and four other lakes (Lake Tohopekaliga, East Lake Tohopekaliga,
Lake Hatchineha, and Lake Cypress). Subsequently, they presented lists of species taken
during their surveys (FGFWFC 1957). Unfortunately, there are no known voucher
specimens.
1950 TO PRESENT: The last fifty years represent the most intensive sampling of the
Kissimmee Basin. There are a series of museum voucher specimens from this time
period, most of these the results of collections made by small groups of scientists (see
Appendix A). In addition, various state and federal agencies became involved in fish
sampling. The U.S. Fish and Wildlife Service conducted a fishing census along 90 miles
of the Kissimmee River in 1955-1956 (Miller 1990; USCOE 1991). Survey work in
1956 and 1957 by the Florida Game and Fresh Water Fish Commission provided baseline
data on fish populations in the lower Kissimmee River (FGFWFC 1957). Since that time,
there have been a number of investigations on fishes in various parts of the drainage and
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of different focus and scope. As a result, the fish fauna of the basin, at least in terms of
kinds of species and their relative abundance, is fairly well known. Less is known about
the natural history and biology of the region's fishes.
Only a small fraction of the data gathered on fishes from surveys of the
Kissimmee River since the late 1940s have been published. Most information on the
distribution and abundance of Kissimmee River basin fishes only exists in the form of
unpublished reports or file documents (e.g., FGFWFC 1957, Yerger 1975, Perrin et al.
1982; Wullschleger et al. 1990a; 1990b; Bull et al. 1991, U.S. COE 1991). Much of the
pertinent gray literature is not widely available. Furthermore, some of the fish names
used in a number of unpublished documents on the Kissimmee River ichthyofauna are in
error or should be considered suspect. Uncertainty of identification is sometimes
unavoidable simply because it reflects changes in our knowledge of systematics and
taxonomy of certain fish groups. In other cases, researchers who were unfamiliar with
nongame fishes or juveniles sportfishes often lumped small specimens into higher
taxanomic categories, for instance, listing fishes as "sunfishes" or "minnows" rather than
at the species level. It seems that few specimens captured during earlier sampling efforts
in the Kissimmee River basin were preserved and deposited in museum scientific
collections. Thus, any questions about fish species identifications may remain
unresolved.
As part of our effort to locate voucher material, searches were conducted at
several major museums that have large collections of fishes from the southeastern United
States. At least three museums contain collections of Kissimmee River basin fishes: the
Florida Museum of Natural History in Gainesville; Cornel University in Ithaca, New
York; and Tulane University in New Orleans, Louisiana. For the most part, the museum
holdings include collections not referenced in earlier reports or publications on
Kissimmee River fishes. The South Florida Water Management District office in West
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Palm Beach, Florida, also harbors holdings of Kissimmee River fishes (1. L. Glenn, pers.
comm. 1999).
Following is a brief review of studies on fishes in the Kissimmee River basin,
with emphasis on fish faunal surveys and on sites in the vicinity of Avon Park Air Force
Range.
Florida Game and Fresh Water Fish Commission survey of 1948-1949: The Florida
Game and Fresh Water Fish Commission sampled fishes and presented lists of species
taken from five large lakes and connecting canals in the upper Kissimmee River basin
during the period 1948-1949. All five lakes sampled are in Osceola County and these
included East Lake Tohopekaliga, Lake Tohopekaliga, Lake Cypress, Lake Hatchineha,
and Lake Kissimmee. Fishes were sampled with haul seines (although other methods
may have been employed as well). Results were presented in an unpublished report (see
FGFWFC 1957). In general, it was stated that the lakes supported a relatively high
gamefish population with black crappie being the most common game fish (FGFWFC
1957:9).
U.S. Fish and Wildlife Service census 1955-1956: SEE MILLER (1990:31-33; 39-41).
As of Oct 1999. we have the report by the CSFWS (1958)-it evaluates the economics of
the fisheries in the Kissimmee River, but the main report does not list species.
Supposedly the FWS carried out a creel survey-but any related fisheries data was
included in an appendix (which we have yet to see). According to USCOE (1991:g-4),
the U.S. Fish and Wildlife Service, in an unnamed 1958 report, provided information
based on a census of Kissimmee River fishes along 90 miles of the river. We have not
seen the 1958 report and do not know the methods used in the census. A table appearing
in FGFWFC (1957: 13), with information on fishing pressure and economic values, may
have been part of the U.S. Fish and Wildlife Service census work. Most likely, the 1958
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report was produced in response to Congressional authorization of the Kissimmee River
portion of the Central and Southern Florida Project for flood control in 1954 (see USCOE
1991:15). Apparently in reference to the USFWS fish survey work, the USCOE (1991:9)
noted that in the mid-1950's, the river fishery produced about 81,000 pounds in the 90-
mile reach between the center of the current Pool A and the Government Cut at the lower
end of the river. In the estimate of the USCOES (1991), the rough fish (gar and bowfin)
to game fish ratio taken during the 1950s census is believed to have been about two-to-
one. It was also emphasized that the Kissimmee River was renowned for its largemouth
bass fishery. We have not located fish voucher specimens that may have resulted from
these surveys. Recently, as part of a library search, we came across reference to a 1958
report by the Bureau of Sport Fisheries and Wildlife entitled "A detailed report of the
fish and wildlife resources in relation to the Corps of Engineers' plan of development,
Kissimmee River basin, Florida." We are attempting to obtain a copy.
Florida Game and Fresh Water Fish Commission survey of 1956-1957: SEE MILLER
(1990). In 1956 and 1957, the Florida Game and Fresh Water Fish Commission surveyed
fish populations in two sites in the lower Kissimmee River: a naturally meandering reach
of the main channel known as Paradise Run; and a parallel canal, called Government Cut,
near the Kissimmee River confluence with Lake Okeechobee. Government Cut now
forms the lower part of the Kissimmee Canal main channel; the original meandering
channel, including Paradise Run, is now a remnant channel whose lower end is situated
about two miles upstream from Lake Okeechobee. The purpose of the 1956-1957 study
was to determine differences in fish communities between a naturally meandering reach
of the river and an artificially created canal. Fishes were sampled using a variety of
equipment, including minnow seines, traps, trawl, hoop nets, gill net, and poisons (i.e.,
rotenone). Additional samples were conducted in Chandler Slough, a natural marsh just
downstream of U.S. Route 98 bridge in Okeechobee County. That area was sampled to
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determine fish populations in what was considered a desirable marsh habitat. Results
from the Commission survey work are included in an unpublished report (Florida Game
and Fresh Water Fish Commission 1957). A total of 39 fish species, were found during
the 1956-1957 survey of the Kissimmee River ecosystem, and these are listed by Bull et
al. (1990) and in publications by both Miller (1990) and Toth (1993) (note: discrepancy
with gar and dollar sunfish). All were native species. We have not located fish voucher
specimens that may have resulted from these surveys.
Yerger Icthyological Survey - 1974 (i.e.. FGFWFC Survey of 1975'1?): In 1974, Ralph
W. Yerger and crew sampled fishes using rotenone at eight stations in tributaries and
backwaters of the Kissimmee River and Lake Okeechobee for the purpose of describing
and characterizing faunal composition, diversity, organization, and affinities of the
ichthyofauna of these systems. Results of that study were presented in an unpublished
report (see Yerger 1975). The only site near the Avon Park Air Force Range was a
collection station in a ditched portion of Ice Cream Slough. The slough is a western
tributary of the Kissimmee River just north of the northeast side of the Range in Polk
County. Based on USGS topographical maps (7.5 minute series), several marshes and
small streams in the northeast portion of the range drain into Ice Cream Slough, the most
important being wetlands in Eight Mile Hammock area. Based on samples taken on 27
April and on 6 June 1974, Yerger reported 28 fish species from Ice Cream Slough. The
most abundant species in his samples were Notemigonus crysoleucas, Erimyzon sucetta,
Noturus gyrinus, Gambusia holbrooki (reported as G. affinis), Enneacanthus gloriosus,
Chaenobryttus gulosus, Lepomis marginatus, and Micropterus salmoides. The April
sample was carried out using a seine and dip net; the June sample method of sampling
involved rotenone and dip nets. All of the fishes that Yerger's party found were common
species in the area. Yerger recorded the capture of four fishes in the Kissimmee-
Okeechobee Basin not taken during our survey work. Three of these were from lower
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Taylor Creek (a tributary of Lake Okeechobee): a single specimen of the Atlantic
needlefish Strongylura marina, a single tidewater silverside Menidia beryllina, and a
single specimen of an unidentified mullet Mugil sp (possibly striped mullet Mu~il
cephalus). He also reported the taking of ironcolor shiner Notropis chalybaeus from
stations in the middle and upper Shingle Creek, a tributary of the Kissimmee in Orange
County. Two N. chalybaeus specimens are deposited at the FLMNH (UF 72803).
Voucher specimens for 20 different species from Yerger's 1974 Ice Cream Slough
collections are deposited in the Florida Museum of Natural History.
Recent Surveys Associated with the Kissimmee River Restoration: As part of the
Kissimmee River Restoration Project, Wullschleger et al. (1990a; 1990b) and Bull et al.
(1991) reported results from fish population surveys in several reaches of the Kissimmee
River Canal during the period 1984 to 1991, including Pools B, C, D, E, and Paradise
Run. A few of the sites were the same as those sampled by the Florida Game and Fresh
Water Fish Commission during the 1950s (FGFWFC 1957). According to Bull et al.
(1991), the Florida Game and Fresh Water Fish Commission initiated these studies,
which consisted of quarterly fisheries surveys in Pools Band E, during 1984. In 1987 the
Division of Fisheries took over the Commission's monitoring responsibilities--sampling
of fish communities in the two pools continued until June 1991. Between 1987 and 1989,
fish communities in remnant river runs scheduled for restoration were also sampled. In
Pool B, Bull et al. sampled a total of 12 stations. three of the sites were located in the
main channel of the canal, 8 sites were located in remnant channels, and one site was in a
small tributary of a remnant channel. These researchers used a variety of sampling
techniques. including detonating cord, Wegener Rings, and electrofishing. In Pool B,
they documented the presence of 41 fish species. Two species found in Pool B were not
taken during our survey work, longnose gar Lepisosteus osseus and a single Atlantic
needlefish Strongylura marina. Reference to capture of banded killifish Fundulus
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cin~ulatus most likely represent redface killifish Fundulus rubrifrons. They did not
record several species found by us in APR (i.e., Coastal Shiner Notropis petersoni,
Pugnose Minnow Opsopoeodus emiliae, Pygmy Killifish Leptolucania ommata, and
Blackbanded Darter Percina ni~rofasciata). In total, Bull et aI. documented the presence
of 45 fish species in the Kissimmee River Canal and its meander channels. Additional
species reported by Bull et al. from other parts of the Kissimmee drainage that were not
taken during our survey work included American eel An~uilla rostrata, common carp
Cyprinus carpio, and striped mullet M!!gil cephalus. According to Bull et al. (1991), and
repeated in Trexler (1995), two freshwater species, the blackbanded darter Percina
ni~romaculata, and the coastal shiner Notropis petersoni, and one euryhaline species, the
tidewater silverside Menidia beryllina, have not been collected in the Kissimmee since
channelization. However, two of the three species were taken during our sampling work
within the Range. We have been unable to locate any voucher specimens associated with
this large-scale sampling effort. It should be noted that Perrin et al. (1982, also see
USCOE 1991:26) reported the loss of six indigenous fish species in the Kissimmee River
after channelization.
U.S. Geological Survey. South Florida NAWQA Study: As part of their Water-Quality
Assessment (NAWQA) program in south Florida, U.S. Geological Survey researchers
from the Florida-Caribbean Science Center sampled portions of the lower Kissimmee
River drainage. Selected sites were located in Pool E of the canal, about 30 km
downstream of the Range and Pool B. As part of that study, the first fish samples were
made with a boat shocker on 6 September 1995 in a remnant river channel as well as in a
reach of the main channel border about 8 km north of the Route 70 bridge in Highlands
County. During a three-year period 1996- I998, USGS researchers (at that time part of
the National Biological Service) carried out one-day sampling each Spring along the
main channel of the Kissimmee River Canal just upstream of water control structure S-
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65E, about 3 km south of the Route 70 bridge, in Okeechobee County. Sampling was for
one day only and involved semi-quantitative and qualitative sampling with a small
electroshocker boat, as well as additional qualitative sampling using small nets and gill
nets. In total, the USGS researchers documented the presence of 34 fish species in the
Kissimmee River Canal and the remnant channel. A single species found during the
NAWQA study was not taken during our survey work in the Range, the bay anchovy
Anchoa mitchelli. It also was the first record of the species in the Kissimmee drainage.
Voucher specimens from the south Florida NAWQA surveys have been deposited at the
Florida Museum ofNatural History (UF) and the North Carolina State Museum (NCSM).
Specimens from Early Collections Deposited in Museums:
Florida Museum ofNatural History (University of Florida, Gainesville) (UF): As
a result of our search for historical museum material, we discovered two small collections
of fishes taken in 1962 from within the Range. The two samples were taken by a class
from the Florida State University. Names of the party members are unknown. One of
the sites sampled by the crew was an area along the Kissimmee River at the Fort
Kissimmee water gage in the eastern part of the Range. The only specimen from that
collection in the UF holdings is an inland silverside Labedesthes sicculus (field number
ZFSUI0338; catalogue number UF 10338). A second site sampled by the class was
described as being in Avon Park Bombing Range, at a culvert by washed-out bridge. The
only fish preserved from that collection are two specimens of Lucania goodei (field
number ZFSUI0339; catalogue number UF 10339). The specimens from the above
collections were originally part ofthe Florida State University museum collection and the
fish holdings from that museum were transferred to the Florida Museum ofNatural
History in Gainesville in the mid-1980s (C. R. Gilbert, pers. comm. 1999).
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Specimens from several other collections, from the 1960s and 1970s, also
deposited at UF. All are species native to Florida. In 1966, Camm C. Swift and Robert
W. Hastings sampled fishes in Arbuckle Creek downstream of the Range at the crossing
ofUS Hwy 98 about 2 miles upstream from its mouth at Lake Istokpoga in Highlands
County. The preserved material from that collection includes 11 species: one fundulid
(Fundulus chrysotus), two cyprinids iliotropis petersoni and Opsopoeodus emiliae), six
common centrarchids (Chaenobryttus gulosus, Lepomis macrochirus, L. marginatus, L.
microlophus, 1.. punctatus, and Micropterus salmoides), and two percids (Etheostoma
fusiforme and Percina nigrofasciata) (field number CCS66-75; catalogue numbers UF
68837- 68846). In 1966, the two researchers also made a collection in the southern end
of Lake Kissimmee. Preserved material included 14 species. All preserved fish from that
collection are common species except for two Atlantic needlefish Strongylura marina
(field number CCS66-73; catalogue number UF 76745).
In 1979, a series of collections were made by Dannie A. Hensley and R. S. Dial
near the town of Avon Park, but the sampled sites fell outside Range boundaries. A
single sample was taken from Blue Jordan Swamp at the CR 630 crossing (about 3 miles
north of the Range's northwest boundary). Preserved specimens from that collection
consist of 12 species: Ameiurus natalis, Esox americanus, Fundulus rubrifrons, Gambusia
holbrooki (reported as G. affinis), Heterandria formosa, Poecilia latipinna, Labidesthes
sicculus, Chaenobryttus gulosus, Lepomis macrochirus, 1.. microlophus, L. punctatus,
and Etheostoma fusiforme (field number FAU79-38; catalogue numbers UF 32809-
32814 and UF 32820- 32827). Eight species were taken from Carter Creek (at SR 700A
crossing), a tributary of Arbuckle Creek just downstream of the Range): Gambusia
holbrooki, Labidesthes sicculus, Notropis petersoni, Elassoma evergladei, Lepomis
macrochirus, 1.. marginatus, 1.. punctatus, and Percina nigrofasciata (field number
FAU79-33; catalogue numbers UF 32792- 32799). Eleven species in the collections
were taken from Bonnet Creek (at CR 64 crossing), a tributary of Arbuckle Creek just
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west of the Range in Highlands County: Amia calva, Ameiurus natalis, Esox americanus,
,Erimyzon sucetta, Fundulus rubrifrons, Gambusia holbrooki, Elassoma evergladei
Chaenobryttus gulosus, Lepomis marginatus, Lepomis punctatus, and Micropterus
salmoides (field number FAU79-36; catalogue numbers UF 34982- 34992). Hensley and
Dial also sampled a backwater area of the Kissimmee River near Lake Kissimmee, far
upstream of the Range (field number FAU79-39). Only one species from the above
collection was not taken during our survey work, the Atlantic needlefish Strongylura
marina. Additional museum voucher material exists for collections made in other parts of
the Kissimmee River basin and Lake Okeechobee.
Cornell University Vertebrate Collections (CUVC): Cornell University
Vertebrate Collections, Ithaca, New York (CUVC), has vouchers from a number offish
collections made in Florida. Their museum staff provided us with results of a search of
their holdings for Highlands and Polk county. According to their records, several small
fish collections were taken in 1952 by the ichthyologists E. C. Raney, C. Richard Robins,
R. H. Backus, and R. W. Crawford from sites in the Kissimmee River basin. None of the
sites were within Range boundaries. The nearest site to the Range sampled by Raney's
group was in the town of Avon Park. According to museum records, on 23 March 1952
the researchers sampled the shore area of a lake described as being located at the south
end of the Avon Park business zone on the east side of US Highway 27 in Highlands
County. Preserved material included six species: Chaenobryttus gulosus, Poecilia
latipinna, Fundulus seminolis, Gambusia holbrooki, Lucania goodei, and Lepomis
macrochirus (CU 24475-24480). There are several other collections in the Cornell
museum from sites within Highlands and Polk counties in the Kissimmee River basin.
These include additional collections in 1952 by Raney's party. There also is a collection
taken in March 1962 by N. R. Foster and party. However, none ofthe sites sampled were
near the Range and none were from the Arbuckle Creek drainage. Raney and party did
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capture ironcolor shiner Notropis chalybaeus from what was reported to be Josephine
Creek at outlet of Lake Stearns (i.e., Lake June in Winter?) at a point four miles west of
U.S. Highway 27 on Sand Road, on 22 March 1952 (catalogue number CU 22095).
Josephine Creek is a tributary of Lake Istokpoga in Highlands County and the record of
ironcolor shiner is one of only a few known from the entire Kissimmee basin.
Tulane Museum of Natural History - Fish Collection (TU): The Tulane Museum
ofNatural History, New Orleans, Louisiana has vouchers from a single collection made
in the Kissimmee River basin. According to Tulane museum records, a small sample of
fishes was taken from the south shore area of Lake Pierce, Polk County, by J.M.
Barkuloo and crew on 20 January 1960. Lake Pierce is located approximately 13 miles
north-northwest of Avon Park Air Force Range. Preserved material from the lake
included 183 specimens representing 12 species (TU 22953-22964). The entire
collection consisted of native fishes, all common to central Florida. Enneacanthus
gloriosus (n=132) was the most common of the fishes preserved.
Literature Reviews: Based on a review of the literature, Trexler (1995) listed a total of
48 fish species for the Kissimmee River. Of these, he distinguished 34 species as being
native freshwater fishes, 10 as euryhaline species, and four as exotic or nonindigenous
fish species. Trexler included in his list six species that were not taken during our survey
work. These included longnose gar Lepisosteus osseus, American eel Anguilla rostrata,
Atlantic needlefish Strongylura marina, common carp Cyprinus carpio, tidewater
silverside Menidia beryllina, and striped mullet Mugil cephalus. In his species list,
Trexler also categorized fishes based on their tolerance for low oxygen conditions,
reproductive mode, and trophic level. Based on his Table 1, the fish fauna of the
Kissimmee includes seven piscivores, six mixed piscivore and invertivores, 12
omnivores. 20 insectivores, one herbivores. and two mixed herbivore/detritivores. Also
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based on his determinations, 22 (46%) of the total 48 species recorded from the
Kissimmee were species tolerant of low oxygen conditions. Ofparticular importance,
Trexler (1995) discussed in detail the fish zoogeography and historical ecology ofthe
Kissimmee River and compared its fish species composition and diversity with other
major rivers in the southeastern United States.
Other Icthyological Samples Recorded in the Literature: There are a number of other
reports and publications dealing with fishes in the Kissimmee River basin and in Lake
Okeechobee. Most of these are studies that focused on a particular site (e.g., a single
lake) and none were in the Avon Park Air Force Range region. Concerning the
Kissimmee River and the Kissimmee River basin (exclusive of Lake Okeechobee), these
studies and surveys (at least those that have been found to date) did not uncover any
additional species not reported by other researchers working in the basin. The Florida
Game and Fresh Water Fish Commission completed surveys of several lake populations
For example. Dineen et al. (1974) sampled fishes from the Kissimmee River and
adjoining marshland, but we have not seen that report. Montalbano et al. (1979) provided
a list of fishes found in Ash Slough and Armstrong Slough, two upland retention sites
(some voucher specimens from the Armstrong Slough collections are deposited at the UF
museum). Fish populations in Lake Tohopekaliga in the Upper Kissimmee Basin were
investigated by Wegener and his colleagues (Wegener and Holcomb 1973, Wegener et al.
1974, Wegener and Williams, 1975). Guillory (l979a, 1979b) investigated fish
assemblages of Lake Conway, a natural lake in the upper Kissimmee River basin. The
above mentioned reference list should be considered incomplete. Additional works
dealing with Kissimmee River fishes are cited in Trexler (1995).
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FISH STOCKING IN THE KISSIMMEE RIVER BASIN
The Richloam Fish Hatchery, a facility in Webster operated by the Florida Fish
and Wildlife Conservation Commission, has actively stocked fishes in the Kissimmee
Basin and other public and private Florida waters since about 1965. Stocking
information 1965 to June 1974 was never compiled, but the information exists on
individual applications stored in hatchery hard files (C. C. Starling, pers. comm. 1999).
Since July 1974 the hatchery has compiled stocking data in annual reports. Prior to 1965,
the Commission operated a hatchery at Winter Haven and one at Blackwater, Florida.
However, the early stocking records from these two facilities no longer exist (c. C.
Starling, pers.comm. 2000).
The following fishes are recorded as having been stocked in public waters in the
Kissimmee River Basin with varying degrees of success: Grass Carp (Ctenopharyn~odon
idella) (mostly triploids, but also a few stockings of diploids), hybrid female Grass Carp x
Bighead Carp, Channel Catfish (Ictalurus punctatus), hybrid stripers including both
Sunshine Bass (i.e., Morone chrysops, female x M. saxatilis, male) and Palmetto Bass
(i.e., Morone chrysops, male x M. saxatilis, female), Bluegill (Lepomis macrochirus),
Redear (Lepomis microlophus), Largemouth Bass (Micropterus salmoides), and Walleye
(Stizostedion vitreum) (Starling 1974-2000). For more information, refer to species
accounts.
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Geographic Distribution*
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FISHES: SUMMARY OF SPECIES RICHNESS AND
OCCURRENCE IN APR AND THE BASIN
Table 7-1 provides a summary of the fishes recorded from the Kissimmee Basin
and distinguishes records from APR and the three major sub-basins.
Several recent authors have tabulated the fish species known from the Kissimmee
River basin. Bass (1983) reported 44 fishes for the entire basin, including a single
foreign fish (i.e., Walking Catfish) and one species he indicated as questionable (i.e.,
mullet). In a subsequent publication, Bass (1991) reported 39 native fishes for the
Kissimmee River, but he did not provide a species list. It is likely that Bass generated his
more recent total from fishes that he knew to be associated with the Kissimmee River
itself rather than the entire basin (or he simply may have excluded all euryhaline species).
In their zoogeographical analysis of southeastern freshwater fishes, Swift et al.
(1986:217) combined the Kissimmee River and Lake Okeechobee into a single drainage
unit. In their Table 7.1, Swift et al. reported a total of39 species. However, their
summary Appendix and species list in the same chapter lists a total of 52 species,
including 38 native freshwater fishes, 10 euryhaline species, and an additional 7 species
identified as "suspected records" (i.e., possibly valid, but without known museum records
or other substantiation). Similarly, Toth (1993) stated that the Kissimmee River and its
floodplain supported at least 39 fish species. His list of fishes was based on survey work
in the lower Kissimmee River Sub-basin carried out by the Florida Game and Fresh
Water Fish Commission during the 1950s. However, we reviewed FGFWFC (1957) and,
contrary to Toth (1993), we found two possible errors. Toth (1993) included one species
(i.e., Dollar Sunfish) not found by us in the FGFWFC report, and another species (i.e.,
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Mullet) was included in the FGFWFC report, but not listed by Toth. Based on a review
of the literature, Trexler (1995) listed a total of 48 fish species for the Kissimmee River.
Of these, he distinguished 34 species as native freshwater fishes, 10 euryhaline species,
and four exotic or foreign nonindigenous species.
It should be noted that a number of fishes known from the Kissimmee Basin have
never been preserved and vouchers deposited in major museum collections. As a result, a
few important references on fish distributions that relied heavily on museum records for
their data indicated that some natives fishes were uncommon or entirely absent from the
Kissimmee River Basin, in spite of the fact that unpublished reports indicate these same
fishes are quite common throughout much of the basin. A most extreme example, fish
distribution maps in Lee et al. (1980) and Page and Burr (1991) erroneously show no
records of Longnose Gar (Lepisosteus osseus) for the basin. Other instances are given in
the fish species account section.
The distribution map of Hensley and Courtenay (1980a) for Goldfish (Carassius
auratus) suggest that this species has been introduced throughout Florida. We are
unaware of any records ofthis species in the Kissimmee Basin. Nevertheless, it is
conceivable that Goldfish has been sporadically introduced as an ornamental into pond
habitats, particularly in urban areas within the basin.
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TABLE 7-1. The fishes of Avon Park Air Force Range (APR) and the Kissimmee River Basin by major sub-basin, including the Upper Kissimmee (Upper Kiss), Lower
Kissimmee (Lower Kiss), and Itokpoga sub-basins. * = recorded during present study; [v] = preserved voucher material from one or more records in basin deposited in recognized
museum; (?) = uncertain; [IfF] = introduced, foreign origin; [lIT] = introduced, transplanted native; [s] = intentionally stocked into one or more water bodies in basin (includes both
fishes native to basin and introduced foreign and transplanted species).
TAXA COMMON NAME APR Upper Kiss Lower Kiss Istokpoga
BC D
CITATION
LEPISOSTEIDAE
Lepisosteus osseus Longnose Gar B C B: FGFWFC (1957); Wegener & Williams (1975); Guillory et al. (1979); Williams
et a1. (1979); Moyer et a1. (1985b-e, 1985g-i, 1986, 1987, 1988, 1989, 1992, 1993);
Canfield & Hoyer (1992); Hoyer & Canfield (1994). C: Wullschleger et al.
(l990a, 1990b); Bull et al. (1991,1994); Furse & Davis (1996).
Lepisosteus platyrhincus* [v] Florida Gar A* B C* D* A: present study. B: USNM collection; FGFWFC (1957); Wegener et al. (1974);
Wegener & Williams (1975); Yerger (1975); Guillory et al. (1979); Williams et al.
(1979); Moyer et al. (l985b-i, 1986, 1987, 1988, 1989, 1990?, 1991, 1992, 1993);
Canfield & Hoyer (1992); Hoyer & Canfield (1994); Cornell collection; Tulane
collection. C: FGFWFC (1957) [as "gar"]; Yerger (1975); Milleson (1976);
Montalbano et al. (1979); Perrin et al. (1982); Davis et al. (1990); Wullschleger et
al. (1990a, 1990b); Bull et al. (1991); Furse & Davis (1996); Cornell collection;
USGS collection [NA WQA project]; present study. 0: AMNH collection; Moxley
et al. (1988,1993); USGS collection; present study.
AMIIDAE
Amiacalva* Bowfin A* B C* D* A: present study. B: FGFWFC (1957); Wegener et al. (1974); Wegener &
Williams (1975); Yerger (1975); Guillory et al. (1979); Williams et al, (1979);
Moyer et al. (l985b-e, 1985g-h, 1986, 1987, 1988, 1989, 1991, 1992, 1993);
Canfield & Hoyer (1992); Canfield & Hoyer (1992); Hoyer & Canfield (1994);
Tulane collection; USNM collection. C: FGFWFC (1957); Yerger (1975);
Milleson (1976); Perrin et al. (1982); Davis et al. (1990); Wullschleger et al
(1990a, 1990b); Bull et al. (1991, 1994); Furse & Davis (1996); Cornell collection;
UF collection; present study. 0: Moxley et al. (1988, 1993); USGS collection; UF
collection; present study.
ANGUILLlDAE
Anguilla rostrata American Eel C C: FGFWFC (1957); Bull et al. (1991).
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CLUPEIDAE
Dorosomacepedianum" [V) Gizzard Shad A* B C'" D A: present study. B: FGFWFC (1957); Wegener et aI. (1974); Wegener &
Williams (1975); Yerger (1975); Guillory et aI. (1979); Williams et aI. (1979);
Moyer et aI. (l985a-i, 1986, 1987, 1988, 1989, 1991, 1992, 1993); Canfield &
Hoyer (1992); Hoyer & Canfield (1994); UF collection. C: FGFWFC (1957);
Yerger (1975); Milleson (1976); Perrin et al. (1982); Davis et al. (1990); Toth et al.
(1990); Wullschleger et aI. (1990a, I990b); Bull et al. (1991, 1994); Furse & Davis
(1996); UF collection; USGS collection; present study. D: Moxley et al. (1988,
1993).
Dorosomapetenense * [v] Threadfin Shad A* B C'" D A: present study. B: Wegener et al. (1974); Wegener & Williams (1975); Yerger
(1975); Guillory et aI. (1979); Williams et al. (1979); Moyer et al. (1985e, 1985g,
1986, 1987, 1988, 1989, 1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer &
Canfield (1994); UF collection. C: FGFWFC (1957); Davis et aI. (1990);
Wullschleger et al. (1990a); Bull et al. (1991, 1994); Furse & Davis (1996); UF
collection; USGS collection [NAWQA project]; present study. D: Moxley et al.
(1988,1993).
ESOCIDAE
Esox americanus" [v] Redfin Pickerel A* B C* D* A: present study. B: Yerger (1975); Moyer et al. (1985b-c, 1985e-h, 1986, 1987,
1988, 1989, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994); Cornell
collection; USNM collection. C: FGFWFC (1957); Wullschleger et al. (1990a,
1990b); Bull et al. (1991); Furse & Davis (1996); present study. I): UF collection;
present study.
Esoxniger" [v] Chain Pickerel A* B C'" D'" A: present study. B: FGFWFC (1957); Wegener & Williams (1975); Yerger
(1975); Guillory et al. (1979); Williams et aI. (1979); Moyer et al. (l985b-c, 1985f-
i;1986, 1987, 1988, 1989, 1990?, 1991, 1992, 1993); Canfield & Hoyer (1992);
Hoyer & Canfield (1994); USNM collection [as Esox reticulatus ]. C: FGFWFC
(1957); Yerger (1975); Perrin et al. (1982); Toth et al. (1990); Wullschleger et aI.
(l990a, 1990b); Bull et al. (1991, 1994); Furse & Davis (1996); UF collection;
USGS collection [NAWQA project]; present study. D: Moxley (1988, 1993);
present study.
CYPRINIDA E
Cyprinuscarpio Common Carp B C: Davis et al. (1990).
Ctenopharyngodon idella" II/F) Is] Grass Carp A'" B D* A: present study. B: Starling (1981-1984 [stocking records, all reported as
"hybrids"]); Starling 1984-1993, 1996-2000 [stocking records, all reported as
"triploids"]); Moyer et al. (1988:1-3) [reported as "triploids'']; Keown and Russell
(1982); C. Starling (pers. comm., 2000 [diploids stocked in Lake Wales in 1979-
1980]). C: Wullschleger et aI. (1990a); Bull et aI. (1991:95, 104); Furse & Davis
(1996); USGS collection [NAWQA project]. D: Starling (1989-1991,1993-1994,
1999-2000) [stocking records]; Thomas (1994); L.G. Nico (pers. obs.); present
study.
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Notemigonus crysoleucas" [v] Golden Shiner A· B C* D* A: present study. B: FGFWFC (1957); Wegener et aI. (1974); Wegener &
Williams (1975); Yerger (1975); Guillory et aI. (1979); Williams et aI. (1979);
Moyer et aI. (1985b, 1985d-i, 1986, 1987, 1988, 1989, 1991, 1992, 1993); Canfield
& Hoyer (1992); Hoyer & Canfield (1994); Cornell collection; UF collection;
USNM collection (?) C: FGFWFC (1957); Yerger (1975); Milleson (1976);
Montalbano et aI. (1979); Perrin et aI. (1982); Davis et aI. (1990); Toth et al.
(1990); Wullschleger et al. (1990a, 1990b); Bull et aI. (1991, 1994); Furse & Davis
(1996); UF collection; USGS collection [NAWQA project]; present study. D:
Moxley et aI. (1988, 1993); Cornell collection; C.R. Robins, unpublished field
notes; present study.
Notropissp. [v] unidentified minnow C B: Wegener & Williams (1975); Williams et al. (1979); Moyer et al. (1990?,
1993); NRM collection
Notropischalybaeus" [v] lroncolor Shiner A* B D· A: present study. B: Yerger (I 975)/UF collection. D: Cornell collection; present
study.
Notropismaculatus" [v] Taillight Shiner A· B C· D A: present study. B: Moyer et al. (1986,1987, 1988, 1989, 1990?, 1991, 1992,
1993); Wegener et al. (1974); Wegener & Williams (1975); Williams et al. (1979);
Moyer et al. (1985b, 1986, 1987, 1988, 1989, 1990?, 1991, 1992, 1993); Canfield
& Hoyer (1992); Hoyer & Canfield (1994); UF collection; UMMZ collection;
USGS collection. C: FGFWFC (1957); Yerger (1975); Wullschleger et al.
(1990a); Bull et al. (1991,1994); Furse & Davis (1996); Cornell collection; UF
collection; USGS collection [NAWQA project]; present study. D: Moxley et al.
(1988,1993).
Notropispetersoni" [v] Coastal Shiner A· B C D· A: present study. B: Yerger (1975); Guillory et al. (1979); Williams et al. (1979);
Moyer et al. (1985i, 1986, 1987);Cornell collection; UMMZ collection; UF
collection. C: FGFWFC (1957). D: Moxley et al. (1988, 1993) [as "weed
shiner"]; Cornell collection; UF collection; present study.
Opsopoeodus emiliae" [v] Pugnose Minnow A· B C· D A: present study. B: Gilbert & Bailey (1972); Williams et al. (1979); Moyer et al.
(l985b, 1985e-f, 1987, 1988); Cornell collection; Tulane collection; UF collection;
UMMZ collection. C: FGFWFC (1957) [as "Opsopoeodus "l: Yerger (1975); Bull
et al. (1991, 1994); Furse & Davis (1996); present study. D: Gilbert & Bailey
(1972); Cornell collection; UF collection; USGS collection.
CATOSTOMIDAE
Erimyzon sucetta" [v]
ICTALURIDAE
Ameiurus catus" [v]
Ameiurus natalis" [v]
Lake Chubsucker
White Catfish
Yellow Bullhead
A*
A*
A*
B
B
B
C*
C
C*
D*
D*
D*
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A: present study. B: Lonnberg (1894:113) (Fern Creek at Orlando]; FGFWFC
(1957); Wegener et aI. (1974); Wegener & Williams (1975); Yerger (1975);
Guillory et el. (1979); Williams et aI. (1979); Moyer et aI. (1985b-i, 1986, 1987,
1988,1989, 1990?, 1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer &
Canfield (1994); Cornell collection; NRM collection [as Erimyzon sp.]; Tulane
collection; ZMUU collection [as Erimyzon sp.]; C: FGFWFC (1957) [as
"chubsucker"]; Yerger (1975); Milleson (1976); Montalbano et al, (1979); Perrin et
al. (1982); Davis et al, (1990); Toth et al, (1990); Wullschleger et al. (l990a,
1990b); Bull et aI. (1991, 1994); Furse & Davis (1996); Cornell collection; UF
collection; USGS collection (NA WQA project]; present study. D: Moxley et al.
(1988, 1993); AMNH collection [some as Erimyzon tenuis ]; Cornell collection [as
Erimyzon tenuis ]; UF collection; USGS collection; present study.
A: present study. B: FGFWFC (1957); Wegener & Williams (1975); Yerger
(1975); Williams et al. (1979); Moyer et al. (l985b, 1985i, 1986, 1987, 1988, 1989,
1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994); UMMZ
collection. C: FGFWFC (1957); Yerger (1975); Milleson (1976); Perrin et al,
(1982); Toth et al. (1990); Wullschleger et al, (1990a, Bull et al. (1991, 1994);
Furse & Davis (1996); UMMZ collection; USGS collection [NA WQA project).
D: UF collection; present study.
A: present study. B: Lonnberg (1894: 113); FGFWFC (1957); Wegener &
Williams (1975); Yerger (1975); Guillory et al. (1979); Williams et al. (1979);
Moyer et aI. (l985b-i, 1986, 1987, 1988, 1989, 1991, 1992); Canfield & Hoyer
(1992); Hoyer & Canfield (1994); ANSP collection; Cornell collection; USNM
collection; ZMUU collection. C: FGFWFC (1957); Yerger (1975); Milleson
(1976); Montalbano et al. (1979); Perrin et al. (1982); Davis et al. (1990); Toth et
al. (1990); Wullschleger et al. (1990a, 1990b): Bull et al. (1991, 1994): Furse &
Davis (1996); Hoyer and Canfield (1994); Cornell collection; lJF collection;
UMMZ collection; USGS collection [NAWQA project]; present study. D:
Moxley et al. (1988, 1993); AMNH collection; UF collection; present study.
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Ameiurus nebulosus" [V] Brown Bullhead A* B C D* A: present study. 8: FGFWFC (1957) [as "speckled catfish"]; Wegener et al.
(1974); Wegener & Williams (1975); Yerger (1975); Guillory et aI. (1979);
Williams et aI. (1979); Moyer et aI. (1985b-f, 1985h-i, 1986, 1987, 1988, 1989,
1990?, 1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994);
Tulane collection. C: FGFWFC (1957) [as "speckled catfish"]; Yerger (1975);
Milleson (1976); Montalbano et al. (1979); Perrin et al. (1982); Cornell collection;
Davis et aI. (1990); Toth et al. (1990); Wullschleger et al. (l990a, I990b); Bull et
al. (1991, 1994); Furse & Davis (1996); USGS collection [NAWQA project) D:
Moxley et al. (1988,1993); AMNH collection; USGS collection; present study.
Ictalurus punctatus" [s) Channel Catfish A* B C D* A: present study. 8: FGFWFC (1957); Wegener & Williams (1975); Starling
(1979,1993, 1998, 1999) [stocking records]; Williams et al. (1979); Moyer et al.
(1985b, 1985d-e, 1985g-i, 1986, 1988, 1989, 1992). C: FGFWFC (1957);
Milleson (1976); Perrin et al. (1982); Toth et aI. (1990); Wullschleger et al.
(I 990a); Bull et aI. (1991); Furse & Davis (1996); USGS collection [NAWQA
project]. D: Moxley et al. (1988, 1993); present study.
Noturus gyrinus" [v] Tadpole Madtom A* B C* D* A: present study. 8: Lonnberg (1894: 113) [Fern Creek near Orlando]; Wegener &
Williams (1975); Yerger (1975); Williams et al. (1979); Moyer et al. (1985b-d,
1985f-g, 1986, 1987, 1988, 1989, 1991, 1993); Canfield & Hoyer (1992); Hoyer &
Canfield (1994); ANSP collection; Cornell collection [as Schilbeodes mollis I;
UMMZ collection; ZMUU collection. C: FGFWFC (1957) [as "madtom"]; Yerger
(1975); Bull et aI. (1991); Furse & Davis (1996); Cornell collection [as N.
leptacanthus ]; UF collection; USGS collection [NAWQA project]; present study.
D: Moxley et al. (1988,1993); AMNH collection; Cornell collection [as
Schilbeodes mollis ]; UF collection; present study.
CLARIIDAE
Clarias batrachus" [v] rifFI Walking Catfish A* B C* D* A: present study. 8: Moyer et al. (1986, 1987, 1989, 1992); UF collection; USGS
collection. C: Courtenay (1978, 1979); Hensley & Courtenay (I 980b ); Perrin et al.
(1982); Davis et al. (1990); Wullschleger et al. (1990a, 1990b); Bull et al (1991,
1994); Furse & Davis (1996); USGS collection INAWQA project): present study.
D: Courtenay (1978, 1979); Hensley & Courtenay (1980b); Moxley et al. (1993);
UF collection; present study.
LORICARIIDAE
Pterygoplichthys disjunctivus (?)[v] Vermiculated Sail fin Catfish B 8: USGS collection; UF collection; UF Department ofFisheries and Aquatic
IIlF) Sciences collection [M. Allen and students];
CALLlCHTHYlDAE
Hoplosternum littorale" [v]llJF) Brown Hoplo A* B C* A: present study. 8: UF Department of Fisheries and Aquatic Sciences collection
1M. Allen and students]. C: present study; SFWMD collection [I.. Glenn, pers.
comm.].
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APHREDODERIDA E
Aphredoderussayanus" [V] Pirate Perch A* B C* A: present study. B: Wegener & Williams (1975); Yerger (1975); Williams et aI.
(1979); Moyer et aI. (1985c-i, 1986, 1987, 1988, 1989); Cornell collection.
C: FGFWFC (1957); Yerger (1975); Milleson (1976); Bull et al. (1991, 1994);
Furse & Davis (1996); Cornell collection; UF or UMMZ collection; USGS
collection [NAWQA project]; present study.
BELONIDAE
Strongyluramarina [v] Atlantic Needlefish B C D B: Wegener & Williams (1975); Williams et al. (1979); Moyer et al. (1985b,
1985g, 1985i, 1986, 1987, 1988, 1989, 1991, 1992, 1993); UF collection.
C: Burgess (I 980b); Wullschleger et al. (1990a); Bull et al. (1991); Furse & Davis
(1996); UF collection. D: Moxley et al. (1988,1993).
CYPRINODONTIDAE
Jordanella floridae" [v] Flagfish A* B C* D* A: present study. B: Lonnberg (1894: 115); Wegener et al. (1974); Wegener &
Williams (1975); Yerger (1975); Guillory et al. (1979); Williams et aI. (1979);
Moyer et al. (l985b, 1985e-f, 1985h, 1986, 1987, 1988, 1989, 1990?, 1991, 1992,
1993); Cornell collection; NRM collection; UMMZ collection; USNM collection.
C: FGFWFC (1957); Yerger (1975); Milleson (1976); Montalbano et al. (1979);
Perrin et al. (1982); Bull et al. (1991,1994); Furse & Davis (1996); Cornell
collection; UF collection; UMMZ collection; USGS collection [NAWQA project];
present study. 0: Moxley et al. (1988, 1993); present study.
Cyprinodon variegatus [v] Sheepshead Minnow B B: NRM collection
FUNDULIDAE
Fundulus chrysotus" [v] Golden Topminnow A* B C* D* A: present study. B: Lonnberg (1894: 116) [in "Ferncreek" as Zygonectes
henshalli ]; Wegener et al. (1974); Wegener & Williams (1975); Yerger (1975);
Guillory et al. (1979); Williams et al. (1979); Moyer et aI. (l985b-i, 1986, 1987,
1988, 1989, 1990?, 1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer &
Canfield (1994); Cornell collection; UMMZ collection; USNM collection; ZMUU
collection [as Zygonecteshenshalli (mispelled as henskelli )J. C: FGFWFC
(1957); Yerger (1975); Milleson (1976); Montalbano et al. (1979); Perrin ct al.
(1982); Bull et al. (1991, 1994); Furse & Davis (1996); Cornell collection; UF
collection; UMMZ collection; USGS collection [NAWQA project]; present study.
D: Moxley et al. (1988, 1993); AMNH collection; Cornell collection; UF
collection; USGS collection; present study.
Funduluslineolatus" [v] Lined Topminnow A* B C* D* A: present study. B: Williams et aI. (1979) [as starhead minnow, F notti ]; Moyer
et aI. (l985b-c, 1985e-i, 1986, 1988, 1989, 1992, 1993 [often as starhead minnow,
F notti ]; Canfield & Hoyer (1992); Hoyer & Canfield (1994); Cornell collection;
UMMZ collection. C: Bull et aI. (1991); present study. D: AMNH collection [as
F. notti ]; Cornell collection; present study.
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Fundulus rubrifrons" [v] Redface Topminnow A* B C* D* A: present study. B: UMMZ collection [as F conjluentus ]. C: Yerger (1975) [as
F. cingulatus ]; Montalbano et al. (1979) [as F. cingulatus ]; Bull et al. (1991) [as
banded topminnow, F. cingulatus ]; USNM collection [as F. cingulatus ]; present
study. D: AMNH collection [incorrectly identified as F. confluentus ]; UF
collection; present study.
Fundulus seminolis" [v) Seminole Killifish A* B C* D* A: present study. 8: Wegener et al. (1974); Wegener & Williams (1975); Yerger
(1975); Guillory et al. (1979); Williams et al. (1979); Moyer et al. (1985b, 1985e,
1986, 1987, 1988, 1989, 1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer &
Canfield (1994); Cornell collection; UF collection; UMMZ collection.
C: FGFWFC (1957); Montalbano et al. (1979); Davis et at. (1990); Bull et al.
(1991,1994); Furse & Davis (1996); UF collection; USGS~ollection [NAWQA
project); present study. D: Moxley et al. (1988, 1993); Cornell collection; USGS
collection; present study.
Fundulus sp. [v] B 8: ANSP collection; NRM collection.
Leptolucania ommata" [vJ Pygmy Killifish A* B C* D* A: present study. 8: Moyer et al. (1985h-i); ANSP collection. C: present study.
D: present study.
l.ucania goodei* [vJ Bluefin Killifish A' S C' D* A: present study. B: Lonnberg (1894: 118); Wegener et at. (1974); Wegener &
Williams (1975); Yerger (1975); Guillory et al. (1979); Williams et al. (1979);
Moyer et al. (1985b, 1985e-i, 1986, 1987, 1988, 1989, 1990?, 1991, 1992, 1993);
Canfield & Hoyer (1992); Hoyer & Canfield (1994); Cornell collection; Tulane
collection; UF collection; UMMZ collection; USNM collection; NRM collection.
C: FGFWFC (1957); Yerger (1975); Milleson (1976); Montalbano et al. (1979);
Perrin et al. (1982); Davis et al. (1990); Bull et al. (1991, 1994); Furse & Davis
(1996); Cornell collection; UF collection; USGS collection [NAWQA project];
present study. D: Moxley et al. (1988,1993); Cornell collection [some catalogued
as Chriopeops goodei ]; UF collection; USGS collection; present study.
POECILIIDAE
Gambusia holbrooki" [v]
Heterandria formosa" [v]
Poeci/ia latipinna" [v]
Eastern Mosquitofish
Least Killifish
A*
A*
A*
B
B
B
C*
C*
C*
D*
D*
D*
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A: present study. B: Lonnberg (1894: 117) [as Gambusia patrue/is ]; Wegener et
al. (1974); Wegener & Williams (1975); Yerger (1975); Guillory et aI. (1979);
Williams et aI. (1979); Moyer et al. (1985b-i, 1986, 1987, 1988, 1989, 1990?,
1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994); ANSP
collection; Cornell collection; NRM collection; Tulane collection; UF collection;
UMMZ collection; USNM collection; ZMUU collection [as Gambusiapatinclis ].
C: FGFWFC (1957) [as Gambusia l. Yerger (1975); Milleson (1976); Montalbano
et al. (1979); Perrin et aI. (1982); Davis et aI. (1990); Bull et al. (1991,1994);
Furse & Davis (1996); Cornell collection; UF collection; UMMZ collection; USGS
collection [NAWQA project]; present study. D: AMNH collection; Cornell
collection; UF collection; USGS collection; C.R. Robins, unpublished field notes;
present study. [Many reported or catalogued as Gambusia affinis ].
A: present study. B: Lonnberg (1894: 117) [as Girardinusformosus ]; Wegener et
al. (1974); Yerger (1975); Guillory et al. (1979); Williams et al. (1979); Moyer et
al. (1985b, 1985d-i, 1986, 1987, 1988, 1989, 1990?, 1991, 1992, 1993); ANSP
collection; Cornell collection; NRM collection; Tulane collection; UMMZ
collection; USNM collection. C: FGFWFC (1957); Yerger (1975); Milleson
(1976); Montalbano et al. (1979); Perrin et al. (1982); Bull et al. (1991, 1994);
Furse & Davis (1996); Cornell collection; UF collection; UMMZ collection; USGS
collection [NAWQA project]; present study. D: Moxley et al. (1988, 1993);
AMNH collection; Cornell collection; UF collection; USGS collection; present
study.
A: present study. B: Lonnberg (1894: 118); Wegener et al. (1974); Wegener &
Williams (1975); Yerger (1975); Williams et al. (1979); Moyer et al. (I985b, 1986,
1988,1989,1991,1992,1993); Cornell collection; NRM collection; UF collection;
USNM collection. C: FGFWFC (1957); Yerger (1975); Milleson (1976);
Montalbano et aI. (1979); Davis et al. (1990); Bull et al. (1991, 1994); Cornell
collection; UF collection: USGS collection [NAWQA project]; present study I):
Moxley et al. (1988); Cornell collection; USGS collection; present study. [Note:
often reported or catalogued as Mo//ienesia latipinna ].
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ATHERINIDAE
Labidesthes sicculus" [v] Brook Silverside A* B C* D* A: present study. B: Wegener et aI. (1974); Wegener & Williams (1975); Yerger
(1975); Guillory et al, (1979); Williams et aI. (1979); Moyer et al, (1985b-g, 1985i,
1986,1988,1989, 1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield
(1994); Cornell collection; UMMZ collection; Tulane collection; UF collection.
C: FGFWFC (1957) [as Labedesthes ]; Yerger (1975); Bull et al, (1991, 1994);
Furse & Davis (1996); Cornell collection; UF collection; USGS collection
[NAWQA project]; present study. 0: Moxley et al. (1988, 1993); Cornell
collection; UF collection; USGS collection; C.R. Robins, unpublished field notes;
present study.
Menidia beryllina Ivl Tidewater Silverside B C B: Williams et al. (1979); UF collection; UMMZ collection. C: FGFWFC (1957)
[as Menidia J;Bull et al. (1991,1994);
MORONIDAE
Morone chrysops x M. saxatilis [I/TJ Sunshine BasslPalmetto Bass B D B: Starling (1980, 1981, 1983-86, 1988-89, 1991-92, 1994-95, 1997, 1999)
[sl [stocking records]; Canfield & Hoyer (1992); Hoyer & Canfield (1994). 0:
Starling (1979, 1980, 1981, 1982, 1983, 1984, 1985, 1986,1987,1988,1993)
[stocking records]; Champeau (1984).
EI.ASSOMATIDAE
Elassoma evergladei" lvl Everglades Pygmy Sunfish A* S C* D* A: present study. 8: Wegener et al. (1974); Yerger (1975); Williams et al. (1979);
Moyer et al. (I 985b-i, 1986, 1987, 1988, 1989, 1990?, 1991, 1992, 1993); ANSP
collection; Cornell collection; NRM collection [found undetermined in Uppsala
Museum deposition; possibly part of material identified as E. 'orlandicum' by
Lonnberg; found dessicated 1979]; UMMZ collection; USNM collection. C:
FGFWFC (1957) [as "pygmy sunfish"); Yerger (1975); Milleson (1976);
Montalbano et al. (1979); Bull et al. (1991); Furse & Davis (1996); Cornell
collection; UF collection; UMMZ collection; present study. D: AMNH collection;
UF collection; present study.
Elassoma okefenokee" [vI Okefenokee Pygmy Sunfish A* 13 C D* ,\: present study. B: Lonnbcrg (1894: 122-123) [as E everglade! orlandicum, sec
Gilbert (1998254-255)]; Cornell collection; NRM collection. C: Bull et al.
(1994); UF collection. 0: present study.
CENTRARCHIDAE
Chaenobryttus gulosus" [v]
Enneacanthus gloriosus" [v]
Lepomisauritus
Warmouth
Bluespotted Sunfish
Redbreast Sunfish
A*
A*
A*
B
B
B
3
C·
C·
C*
D*
D*
Nico/Table 8-1/251uly 2000
A: present study. B: Lonnberg (1894: 124) ["Ferncreek" near Orlando]; Wegener et
aI. (1974); Wegener & Williams (1975); Yerger (1975); Guillory et al. (1979);
Williams et al. (1979); Moyer et al. (1985b-i, 1986, 1987, 1988, 1989, 1990?,
1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994); Cornell
collection; UMMZ collection; USNM collection; ZMUU [as Pomoxis gu/osus ].
C: FGFWFC (1957); Yerger (1975); Milleson (1976); Montalbano et al. (1979);
Perrin et al. (1982); Davis et al. (1990); Toth et al (1990); Wullschleger et al.
(1990a, I990b); Bull et aI. (1991, 1994); Furse & Davis (1996); Cornell collection;
UF collection; UMMZ collection; USGS collection [NAWQA project]; present
study. D: Moxley et al. (1988, 1993); AMNI-l collection; Cornell collection [as C.
coronarius ]; UF collection; USGS collection; present study. [Some reported or
catalogued as Chaenobryttuscoronarius or as Lepomisgulosus ].
A: present study. B: Lonnberg (1894) [as Enneacanthussimulans ]; Wegener et
al. (1974); Wegener & Williams (1975); Yerger (1975); Guillory et al. (1979);
Williams et al. (1979); Moyer et al. (1985b-i, 1986, 1987, 1988, 1989, 1990'),
1991,1992, 1993): Canfield & Hoyer (1992): Hoyer & Canfield (1994): ANSP
collection; Cornell collection; Tulane collection; UMMZ collection: IJSNM
collection; ZMUU collection [as Enneacanthus sp., assumed to be this species].
C: FGFWFC (1957); Yerger (1975); Milleson (1976); Montalbano et al. (1979);
Perrin et al. (1982); Bull et al. (1991, 1994); Furse & Davis (1996): Cornell
collection; UF collection; UMMZ collection; USGS collection [NA WQA project]:
present study. D: Moxley et al. (1988, 1993); AMNH collection; Cornell
collection; OF collection; USGS collection; present study.
A: present study. B: FGFWFC (1957); Yerger (1975); Moyer et al. (1985c).
C: FGFWFC (1957) [as "Iongear sunfish"]; Toth et al. (1990); Wullschleger et al.
(1990a): Bull et al. (1991, 1994); Furse & Davis (1996): USGS collection
[NAWQA project); present study.
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Lepomismacrochirus" [v][s] Bluegill A* B C* D* A: Starling (1987) [stocking record]; present study. B: FGFWFC (1957); Wegener
et aI. (1974); Wegener & Williams (1975); Yerger (1975); Guillory et aI. (1979);
Williams et al. (1979); Moyer et aI. (1985b, 1985d-i, 1986, 1987, 1988, 1989,
19907, 1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994);
Cornell collection; UF collection; NRM collection; UMMZ collection.
C: FGFWFC (1957); Yerger (1975); Milleson (1976); Montalbano et al. (1979);
Perrin et al. (1982); Davis et al. (1990); Toth et aI. (1990); Wullschleger et al.
(1990a, 1990b); Bull et al. (1991,1994); Furse & Davis (1996); Cornell collection;
UF collection; USGS collection [NAWQA project]; present study. D: Starling
(1987) [stocking record]; Moxley et aI. (1988, 1993); AMNH collection; Cornell
collection; UF collection; USGS collection; present study.
Lepomismarginatus" [v] Dollar Sunfish A* B C* D* A: present study. B: Wegener et aI. (1974); Wegener & Williams (1975); Yerger
(1975); Guillory et al. (1979); Williams et al. (1979); Moyer et aI. (1985b-i, 1986,
1987, 1988, 1989, 19907, 1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer &
Canfield (1994); Cornell collection; UMMZ collection. C: Yerger (1975);
Montalbano et al. (1979); Perrin et al. (1982); Davis et al. (1990); Wullschleger et
al. (1990a, I990b); Bull et al. (1991,1994); Furse & Davis (1996); Cornell
collection; UF collection; USGS collection [NA WQA project]; present study. D:
Moxley et al. (1988. 1993): AMNII collection; UF collection: present study
Lepomis microlophus" lvIlsI Redear Sunfish A* B C* D* A: Starling (1987) [stocking record]; present study. B: FGFWFC (1957); Wegener
et al. (1974); Wegener & Williams (1975); Yerger (1975); Guillory et al. (1979);
Williams et al. (1979); Moyer et al. (1985b-i, 1986, 1987, 1988, 1989, 1990?,
1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994); UF
collection; UMMZ collection. C: FGFWFC (1957) [as "shell cracker"]; Yerger
(1975); Milleson (1976); Montalbano et al. (1979); Perrin et al. (1982); Davis et al.
(1990); Toth et al. (1990); Wullschleger et al. (19903, 1990b); Bull et al. (1991,
1994); Furse & Davis (1996); Cornell collection; UF collection; USGS collection
[NAWQA project]; present study. D: Starling (1987) [stocking record]; Moxley et
al. (1988,1993); UF collection; USGS collection; present study.
Lepomispunctatus* [v] Spotted Sunfish A* B C* D* A: present study. B: Wegener et aI. (1974); Wegener & Williams (1975); Yerger
(1975); Guillory et al. (1979); Williams et al. (1979); Moyer et al. (1985d-i, 1988,
1989,1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994);
Cornell collection; UMMZ collection. C: FGFWFC (1957) [as "stumpknocker"];
Yerger (1975); Milleson (1976); Montalbano et aI. (1979); Davis et aI. (1990);
Toth et aI. (1990); Wullschleger et aI.(I 990a, 1990b); Bull et al. (1991, 1994);
Furse & Davis (1996); Cornell collection; UF collection; USGS collection
[NAWQA project]; present study. D: Moxley et aI. (1988, 1993); AMNH
collection; UF collection; present study.
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LepomisW [V] B? B: USNM collection [2 lots identified only as Lepomis sp., location assumed to be
Upper Kissimmee Sub-basin].
Micropterus salmoides" [v][s] Largemouth Bass A* B C* D* A: Starling (1987) [stocking record]; present study. B: FGFWFC (1957); Wegener
et al. (1974); Wegener & Williams (1975); Yerger (1975); Guillory et al. (1979);
Starling (1979, 1980, 1993, 1997, 1998) [stocking records]; Williams et al. (1979);
Moyer et al. (1985b-i, 1986, 1987, 1988, 1989, 1990?, 1991, 1992, 1993); Canfield
& Hoyer (1992); Hoyer & Canfield (1994); ANSP collection; Cornell collection;
UF collection; Tulane collection; UMMZ collection. C: FGFWFC (1957); Yerger
(1975); Milleson (1976); Montalbano et al. (1979); Perrin et al. (1982); Davis et al.
(1990); Toth et al. (1990); Wullschleger et al. (1990a, I990b); Bull et al. (1991,
1994); Furse & Davis (1996); Cornell collection; UF collection; USGS collection
(NAWQA project]; present study. D: Starling (1981, 1987) [stocking records];
Moxley et al. (1988, 1993): AMNH collection; Cornell collection; UF collection;
USGS collection; present study.
Pomoxisnigromaculatus" [v] Black Crappie A* B C* 0* A: present study. B: FGFWFC (1957); Wegener et al. (1974); Wegener &
Williams (1975); Yerger (1975); Guillory et al. (1979); Williams et al. (1979);
Moyer et al. (1985b-i, 1986, 1987, 1988, 1989, 1991, 1992, 1993); Canfield &
Hoyer (1992); Hoyer & Canfield (1994); Tulane collection: UF collection. C:
FGFWFC (1957): Yerger ( 1975); Milleson (1976); Perrin et al. ( 1982): Davis et al.
(1990); Toth et al. (1990); Wullschleger et al. (1990a, 1990b): Bull et al. (1991,
1994); Furse & Davis (1996): UF collection; USGS collection [NAWQA project]:
present study. D: Moxley et al. (1988, 1993); UF collection; USGS collection;
C.R. Robins, unpublished field notes; present study.
PERCIDAE
Etheostoma fusiforme" [v] Swamp Darter A* B C* D* A: present study. B: Lonnberg (1894: 126) [as Etheostomaquiescens ]; Wegener
et al. (1974); Wegener & Williams (1975); Yerger (1975); Guillory et al. (1979);
Williams et al. (1979); Moyer et a!. (1985b-i, 1986, 1987, 1988, 1989, 1990?,
1991, 1992, 1993); Canfield & Hoyer (1992): Hoyer & Canfield (1994): Cornell
collection [some as Boleichthysfusiformis , some as Etheostoma barrutti I: NRM
collection [as Etheostoma sp.]; UMMZ collection [some as Hololepis barratti J;
ZMUU collection [as Etheostomaquiescens ]. C: FGFWFC (1957) [as
Etheostomabarratti J; Yerger (1975); Milleson (1976); Montalbano et al. (1979);
Perrin et al. (1982); Bull et al. (1991, 1994); Furse & Davis (1996); Cornell
collection; INHS collection; UF collection; USGS collection [NAWQA project];
present study. D: Moxley et al. (1988,1993); AMNH collection; Cornell
collection [as Etheostomabarratti and as E. edwini ]; UF collection; present
study.
Percinanigrofasciata" [v] Blackbanded Darter A* B C D* A: present study. B: Yerger (1975). C: FGFWFC (1957:Table 43) [as
Hadropterus ]; UF collection. D: UF collection; present study.
Stizostedion vitreum [I1T)[s]
CICHLIDAE
Astronotus ocellatus [I1FI
Oreochromis aureus* [I1Fllvj
MUGlLlDAE
Mugil cephalus
Walleye
Oscar
Blue Tilapia
Striped Mullet
A*
B
B
B
B
C·
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8: Starling (1982); Chapman et aI. (1983); C. Starling (Florida Fish and Game
Conservation Commission, pers. comm.). [Note: all pertain to a stocking in
Emerald Lake, Orange County]
C. Bull et aI. (1994); Furse & Davis (1996); D. Fox (pers. cornm.).
A: present study. B: Moyer et al. (1986, 1987 [as "Tilapia"], 1988, 1989, 1990?,
1991, 1992, 1993); Canfield & Hoyer (1992); Hoyer & Canfield (1994); L.G. Nico
(pers. obs.). C: Perrin et al. (1982); Toth et al. (1990); Wullschleger et al. (1990a,
I990b); Bull et al. (1991,1994); Furse & Davis (1996); present study. [Note:
Often listed as "tilapia" in state reportsl-
C: FGFWFC (1957) [as "mullet"]; Wullschleger et al. (1990a); Bull et al. (1991,
1994); Furse & Davis (1996).
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FISH SPECIES ACCOUNTS
We present species accounts for all fishes recorded from the Kissimmee River
Basin. Species accounts for crayfishes and aquatic snails include only those species
taken in the study area during our field investigations. The species accounts are ordered
by family and follow phylogenetic order. In the heading of each account, we give the
common and scientific names and classification of the fish as native or introduced.
FISH SPECIES ACCOUNTS
LEPISOSTEIDAE: Gars
1. Florida Gar (Lepisosteus platyrhineus) NATIVE
Identification: Another name used for this species is the Florida Spotted Gar. Gars are
large, long-bodied fishes, cylindrically shaped, and covered by thick, ganoid
(nonoverlapping bony) scales; their upper and lower jaws contain numerous sharp teeth.
Lepisosteus platyrhincus is distinguished from L. osseus by the following traits: head
covered with dark spots; and snout relatively short and broad with the least width of
snout 4.5-11 times its length (for specimens greater than 50 mm long) (Suttkus 1963).
Keys that include the two gar species known from the Kissimmee River Basin appear in
Suttkus (1963) and Bennett and McFarlane (1983). Other useful references include
Wiley (1976) and Page and Burr (1991:31 & Plate 2).
Size: Wiley (1976:60, citing Hammett and Hammett 1936) reported a maximum size of
133 em (about 52 in) TL. Palmer and Wright (1920) noted an unconfirmed report of a
specimen over 4 feet long (i.e., 1.2 meters) from the Okefenokee Swamp region. Gilbert
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(1980a) reported that adult sizes range from 330 to 860 mm (13 to 34 in) TL, with a
maximum of 1331 mm TL. Similarly, Laerm and Freeman (1986) stated that the species
ranges in length from 30 to 90 em (i.e., 12 to 36 in) TL. Females are typically larger than
males (Holloway 1954). In the field, we measured 50 Florida Gar taken in January 1996
from several sites in the study area. These individuals ranged in size from 417 to 678
mm (16 to 27 in) TL. The largest specimen was a gravid female.
Geographic Range: The Florida Gar is native to the southeastern United States, ranging
from the Savannah River drainage of South Carolina and Georgia, to the Ocklockonee
River drainage of Georgia and Florida. It is found in much of the Atlantic Coastal Plain
of Georgia and throughout the Florida peninsula (Gilbert 1980a; Bennett and McFarlane
1983; Loftus and Kushlan 1987; Page and Burr 1991).
Kissimmee Basin Distribution: The Florida Gar is widespread in the Kissimmee River
basin and many records exist for all three major sub-basins (e.g., Wegener et al. 1974,
Wegener and Williams 1975,Yerger 1975, Milleson 1976, Guillory et al. 1979,
Montalbano et al. 1979, Williams et al. 1979, Perrin et al. 1982, Bull et al. 1991, Davis et
al. 1990, Wullschleger et al. 1990a, 1990b, Furse and Davis 1996, many others).
APR Distribution and Relative Abundance: The Florida Gar was found to be common
to abundant in suitable habitats in the study area. The species was locally abundant at a
number of sites and at these locations we often saw many more Florida Gar than the
number captured. In the western part of the Range, Florida Gar was common in Lake
Arbuckle and Arbuckle Creek. During January 1996, we observed hundreds of Florida
Gar congregated in the canal bordering the south side of Arbuckle Marsh. In the eastern
part of the Range, Florida Gar was common in remnant river channels of the Kissimmee
River and in the near-shore areas of the main canal. The species also was common in
deeper waters of several of the larger marshes (e.g., Kissimmee Marsh and Tick Island
Marsh). [Site Numbers-I, 2,7,8,9,12,14,17.21,22,24,25,31,32,33,36,37,44,
45,69,70, 72.] [Total Sites = 22 (29.7%)] lliumber Captured = 116 (0.7%)].
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Habitat: The Florida Gar is a freshwater fish, sometimes found in brackish waters (Swift
et al. 1977, Loftus and Kushlan 1987). The species is a common resident of south
Florida fresh waters and it is often the most abundant large fish in deepwater habitats
(Loftus and Kushlan 1987). The species is typically found in backwaters, oxbows, and
lakes, and other deepwater sites away from current, usually near vegetation. During low
water periods hundreds of gar often congregate in sites with deep water.
Biology: The diet of Florida Gar populations in peninsular Florida has been reported in
publications by Hunt (1953), Holloway (1954) and Crumpton (1971), and also in an
unpublished report of Furse and Davis (1996). Similar to behavior shown by other gar
species, the Florida Gar is primarily a piscivore that preys heavily on small fishes,
although larger fish and other prey are taken occasionally. In a study of fishes in
Tamiami Canal in the Florida Everglades, Hunt (1953) found food items in the stomachs
of 106 (23.7%) of 448 Florida Gar (10.5-24.4 inches long) examined. The diet of the
Tamiami Canal population consisted principally of fish, although shrimp and other
invertebrates were also consumed. The most common fishes in the diet of the south
Florida population were Eastern Mosquitofish, Least Killifish, Flagfish and a species
identified as redfin killifish (possibly Fundulus rubrifrons) (other species taken included
Sailfin Molly, Golden Topminnow, Warmouth. and unidentified sunfishes). Holloway
(1954) investigated gar biology based on collections taken during 1939 and 1940 from
Mud Lake, Lake Eton, the Oklawaha River, and several small streams in the Ocala
National Forest. Of2,410 stomachs examined. only about 8% contained food material.
Fishes consumed included Brook Silverside, mosquistofish, Lake Chubsucker,
Warmouth, Bluegill, Redear Sunfish. Lepomis auritus, Largemouth Bass, Yellow and
Brown bullheads, pickerel, and some unidentified topminnows and minnow species, as
well as shrimp and one or more other invertebrates. In another study in the same central
Florida region, Crumpton (1971) studied the diets of two gar species collected in 1967-
1969 from five lakes in the Oklawaha River drainage. He found food items in the
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stomachs of 350 (58%) of 603 Florida Gar examined, mostly fish, but also a number of
shrimp (Palaemonetes paludosus) and crayfish (Procambarus sp.) Fishes found in the
stomachs included Gizzard Shad, Bluegill, Black Crappie, Eastern Mosquitofish, Golden
Shiner, Largemouth Bass, as well as an unidentified Fundulus and an unidentified
minnow. Furse and Davis (1996) examined the stomachs of240 Florida Gar (169-758
mm TL) taken from Pool C of the Kissimmee River during the period 1994-1996. They
found fish in 80 (33.3%) of the stomachs examined. The most commonly taken prey
taken were Eastern Mosquitofish and Walking Catfish. Walking Catfish were found in
the stomachs often Florida Gar. A wide variety of invertebrate prey were consumed,
accounting for less than 20% of the total food biomass. Based on stomach fullness data,
Furse and Davis (1996:32) concluded that Florida Gar were rather opportunistic and
apparently feed during both light and dark periods of the diel cycle.
Holloway (1954) and Moody (1957) have studied reproduction and spawning of
Florida Gar populations in peninsular Florida. Based on their work, the spawning season
of this species in central Florida extends from about April into October, with peak
spawning occurring anywhere from about April to August. In his study of gar in the
Oklawaha River drainage, Holloway (1954) reported that spawning began in May and
continued through August, and possibly into September. Holloway concluded that
spawning was at its height in July and August. Based on 515 specimens with normal
eggs, the numbers of eggs ranged from 523 to 13,312 (mean=5,209). Moody (1957)
gathered information on the reproduction of Florida Gar during a 1954 fisheries study of
Lake Pansoffkee in the Withlacoochee River drainage of central Florida. Moody noted
that most Florida Gar were in ripe condition during the months of April and May, but a
few ripe individuals were taken as late as October. The only gar from the Range that we
dissected was a large female (678 mm, 27 in, TL) taken from Arbuckle Creek on 22
January 1996. That individual was full of blue-gray eggs (its stomach was empty). Lake
Pansoffkee and the Ocala National Forest are located more than 50 miles north of Avon
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Park Range. Our discovery of a gravid female in January provides modest support for the
idea that the breeding season of certain native Florida fishes begins earlier, or is more
extended, as one moves south down the peninsula. On 22 February 1996, we observed a
large number ofjuvenile Florida Gar in a deep pool of a small forest stream in Eight Mile
Hammock. We captured and preserved 10 individuals (catalogue number UF 102107),
these measured 144-194 mm (6 to 8 in) TL (measurements done on preserved
specimens). We are uncertain if these represent young-of-the-year or if they had been
spawned during the last few months of 1995. For some unknown reason, there have been
very few collections and vouchers made of small juvenile Florida Gar (less than 100 mm
[4 in] TL) from Florida waters (e.g., Loftus and Kushlan 1987).
Remarks: Although the flesh of adult gar is sometimes smoked and eaten (Gammon
1998), the Florida Gar is not commonly taken by anglers and the species has little
commercial value. Because gar are usually regarded as inedible and because of their
supposed competition with sport fishes, gar are often regarded with contempt by anglers
and fisheries managers. The roe (eggs) are sometimes used for fish bait, however, gar
eggs are toxic to mammals, including humans, and should not be eaten (Laerm and
Freeman 1986; Gammon 1998). During our search of museum databases, we examined
two gar skulls, deposited at the Smithsonian (USNM 260361), labeled as "Lepisosteus
spatula" (i.e., alligator gar Atractosteus spatula). The original label reads "Lepisosteus
tristoechus" and indicated that the fish were taken from an unspecified site in the
"Kissimmee" with E. A. Mearns credited as collector. Based on the location of other
collections made by Mearns in the Kissimmee, the two gar were probably captured near
Lake Kissimmee, ca. 1901. We tentatively have concluded that the two skulls are
Lepisosteus platyrhincus. According to Suttkus (1963:70), adult Atractosteus have a
series of enlarged teeth on the palatines whereas adult Lepisosteus do not have enlarged
teeth on the palatine bones. The palatine and vomerine bones of the two skulls in
question have small teeth, but there are no enlarged teeth on these bones, suggesting the
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skulls are that ofL. platyrhincus. Nevertheless, because of their small size (150 and 110
mm long), we cannot completely rule out the possibility that the skulls represent young
Alligator Gar.
Vouchers: Study Area-UF 101993 (1)*,102028 (3)*,102052 (1)*,102091 (2)*,
102107 (13)*,102153 (1)*,102155 (1)*,102578 (4)*,102734 (4)*,103621 (1)*; NCSM
27373 (1)*,27427 (6)*,27461 (1)*. Kissimmee Basin-UF 10345 (1), 10343 (1), 72704
(3), 72749 (2); NCSM 27535 (3)**; AMNH 22741 (2); CU 25208; TU 22962 (7); USNM
260361 (two skulls, catalogued as Lepisosteus spatula) **, USNM 260353 (skin,
catalogued as Lepisosteus plecostomus).
2. Longnose Gar (Lepisosteus osseus) NATIVE
Identification: Similar to other gars, the Longnose Gar is a large, long-bodied fish,
cylindrically shaped, and covered by thick, ganoid (nonoverlapping bony) scales. It may
be distinguished from L. platyrhincus by the following traits: head without large dark
spots; and snout extremely long and relatively narrow, with the least width of the snout
13-25.5 times its length (for specimens greater than 50 mm long) (Suttkus 1963).
Although the gar has no large spots on the head, it does have dark spots on the body and
fins. Suttkus (1963) and Bennett and McFarlane (1983) give keys that include the two
Kissimmee Basin gar species. Other useful references include Wiley (1976), Menhenick
(1991), Page and Burr (1991:30 & Plate 2), Etnier and Starnes (1993), and Jenkins and
Burkhead (1994).
Size: This species commonly reaches sizes of 150 cm (59 in) TL, although maximum
length probably exceeds 200 em (79 in) TL (Wiley 1980). The largest Longnose Gar
taken by Moody (1957) from Lake Panasoffkee, Florida, measured 160 cm (63 in).
Geographic Range: The Longnose Gar is native to much of eastern North America
including a large portion of the Mississippi River basin, parts of the Great Lakes region,
many Atlantic Slope drainages, and various Gulf drainages from the Rio Grande to the
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Florida peninsula (Wiley 1980; Page and Burr 1991). In peninsular Florida, the
southernmost record considered valid is from Everglades Conservation Area 2A (Dineen
1974, cited by Loftus and Kuslan 1987).
Kissimmee Basin Distribution: Longnose Gar has been reported from both the Upper
and Lower Kissimmee sub-basins. We are unaware of any records from the Istokpoga
Sub-Basin. It is included in species lists of various published and unpublished survey
reports for 13 lakes in the Upper Kissimmee Sub-basin, including East Lake
Tohopekaliga (FGFWFC 1957:Table 2; Moyer et al. 1986), Lake Tohopelakiga
(Wegener and Williams 1975, Moyer et al. 1986), Lake Kissimmee (Williams et al.
1979), Lake Conway (Guillory et al. 1979), Lake Gentry (Moyer 1985b), Brick Lake
(Moyer 1985c), Lake Center (Moyer 1985d), Coon Lake (Moyer 1985c), Trout Lake
(Moyer 1985g), Lake Hart (Moyer 1985h), Lake Mary Jane (Moyer 19851), Lake
Hatchineha (Moyer et al. 1987, 1989), and Lake Russell (Moyer 1989). Records from the
Lower Kissimmee Sub-Basin are from various sites in or along the Kissimmee Canal
(Wullschleger et al. 1990a, 1990b, Bull et al. 1991, 1994, Furse and Davis 1996). A few
recent authors have stated that Longnose Gar was not collected in the mid-1950s during
pre-channelization surveys in the Lower Kissimmee Basin. However, FGFWFC (1957)
used the generic term "gar" in their lists of fishes collected and may have lumped both
Florida Gar and Longnose Gar under that heading. In their distribution maps for
Longnose Gar, Wiley (1980) and Page and Burr (1991) show no records of the species in
the Kissimmee River Basin (or in other parts of the southern half of the Florida
peninsula). The absence of capture sites in their maps is probably because there are no
known museum vouchers of this species from the Kissimmee (or from other parts of
southern Florida).
APR Distribution and Relative Abundance: We did not catch or observe Longnose
Gar during our sampling in the study area. Nevertheless, the species has been taken in
low numbers by others in Pool B of Lower Kissimmee Sub-basin and we suspect that it
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may be present in low numbers in some of the backwater areas along the eastern border
of the Range. Bull et al. (1991:Tables 37 and 53) reported taking Longnose Gar from
Pool B. Their records include one or more specimens captured in a remnant river channel
sampled with underwater explosives (i.e., detonating cord) and block-nets in 1987, and
24 specimens from unspecified parts ofPool B during electrofishing work during the
period March 1987 through December 1990. Furse and Davis (1996:Appendix B) also
reported a catch of 9 Longnose Gar in remnant river channels of Pool B while
electrofishing during the period June 1987 to June 1995. [Site Numbers-None] [Total
Sites = 0 (0%)] lliumber Captured = 0 (0%)].
Habitat: The Longnose Gar is a freshwater fish, sometimes found in brackish waters.
Preferred habitat includes sluggish pools, backwaters and oxbows ofmedium to large
rivers, lakes; usually near vegetation (Wiley 1980; Page and Burr 1991).
Biology: This species is primarily a piscivore. The diet of Longnose Gar greater than 5
em (2 in) TL consists primarily of fish; food of smaller individuals includes
entomostracans and aquatic insects (Bennett and McFarlane 1983). Holloway (1954) and
Crumpton (1971) have reported diets of populations in peninsular Florida. Crumpton
(1971) studied the diets of two gar species collected in 1967-1969 from five lakes in the
Oklawaha River drainage, central Florida. He found food items in the stomachs of 82
(29%) of285 Longnose Gar examined, mostly fish, but also a few occurrences of shrimp
(Palaemonetes paludosus) and crayfish (Procambarus sp.) Fishes found in the stomachs
included Gizzard Shad, Brown Bullhead, Bluegill, Black Crappie, Redear Sunfish, and an
unidentified minnow.
Holloway (1954) and Moody (1957) have studied reproduction and spawning of
Longnose Gar populations in peninsular Florida. In his 1953-1954 investigation of Lake
Panasoffkee, in central Florida, Moody (1957) noted that Longnose Gar began to spawn
in March and continued through August. The greatest numbers of gar in spawning
8-8
Nico et 31j26 May 2000
condition were taken during the month of April. According to Bennett and McFarlane
(1983), juveniles grow very rapidly, about 10 em per month during their first summer.
Remarks: Although the flesh may be edible, gar eggs are highly poisonous to man, cats,
dogs, mice, as well as to chickens (Becker 1983). In the past, fisheries managers often
viewed gar as detrimental to sportfishes because of their piscivorous habits. However,
other researchers have suggested that gar may actually benefit fish populations by
keeping the numbers of certain undesirable fishes in check (Holloway 1954; Becker
1983).
Vouchers: Study Area-Not collected; Kissimmee Basin-None known.
AMIIDAE: Bowfin
3. Bowfin (Amia calva) NATIVE
Identification: A commonly used name for this species is Mudfish. The Bowfin is a
moderate- to large-sized fish with a stout body, nearly cylindrical in shape. The mouth is
large with many sharp, pointed teeth. The dorsal fin is without spines and long, nearly
reaching to the caudal fin. Caudal, anal, pelvic, and pectoral fins are rounded. Males and
juveniles have a pronounced "eye spot" at the caudal base, inconspicuous or absent in
females. The Bowfin is distinctive and not similar to any other Kissimmee fishes.
Distinguishing characteristics and keys that include this species are provided by Eddy and
Underhill (1978), Bennett and McFarlane (1983), Laerm and Freeman (1986),
Menhenick (1991), Etnier and Starnes (1993), and Jenkins and Burkhead (1994). For
additional information see Page and Burr (1991 :31 & Plate 2).
Size: Adults are typically 457 to 610 mm (18 to 24 in) TL; maximum reported is 870
mm (34 in) TL (Burgess and Gilbert 1980). In the field, we measured 22 Bowfin taken in
January-February 1996 from several sites in the study area. These fish ranged in size
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from 392 to 710 mm (15.5 to 28 in) TL. The largest specimen was a gravid female
collected from Arbuckle Marsh.
Geographic Range: The Bowfin is native to much of eastern North America including a
large portion of the Mississippi River basin, parts of the Great Lakes region, many
Atlantic Slope drainages, and various Gulf drainages from the Rio Grande to the Florida
peninsula. It occurs throughout peninsular Florida (Wiley 1980; Loftus and Kushlan
1986; Page and Burr 1991).
Kissimmee Basin Distribution: Amia calva is widespread and apparently common in
all three major sub-basins of the Kissimmee Rive Basin, including the Lake Istokpoga
Sub-Basin (Moxley et al. 1988, 1993; UF collections); the Lower Kissimmee Sub-Basin
(FGFWFC 1957; Yerger 1975, Milleson 1976; Perrin et al. 1982, Wullschleger et aI.
1990a, 1990b; Bull et al. 1991, 1994, Davis et al. 1990, and UF and CU collections); and
the Upper Kissimmee Sub-Basin (FGFWFC 1957, Wegener et al. 1974, Wegener and
Williams 1975, Yerger 1975, Guillory et al. 1979, Moyer 1985b, the TU collection, and
others).
APR Distribution and Relative Abundance: The Bowfin is common in suitable
habitats in the study area. We found this species at 13 (17.6%) of the 74 sites sampled
and it accounted for about 0.22% (n=37) of all fish captured. The greatest numbers were
encountered in Arbuckle Marsh and Tick Island Slough. The species was consistently
found in the Kissimmee River Canal and remnant river meanders, as well as Arbuckle
Creek. We did not encounter Bowfin in smaller streams, swamps, isolated marshes,
borrow-pits, or in any of the smaller natural lakes in the study area. [Site Numbers-I, 2,
7, 8, 9, 11, 12, 13, 15, 17,21,32, 72] [Total Sites = 13 (17.6%)] lliumber Captured = 37
(0.22%)].
Habitat: The Bowfin inhabits sluggish, clear, often vegetated, lowland waters (Burgess
and Carter 1980).
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Biology: Based on his study of fishes in the St. Johns River, McLane (1955) reported that
Bowfin breed from February through late spring. In late January through February 1996
while in the field, we dissected four large Bowfin taken from the study area, all had
empty stomachs. Three of the dissected individuals were gravid females (457- 710 mm
TL) full of blue-gray eggs. One female (604 mm TL) had tapeworms in the
gastrointestinal tract. The other dissected fish (592 mm TL) had no gross observed gonad
tissues, but the body cavity had large amounts of stored yellow fat. During late January
1996, we also determined the sex and reproductive condition of a series of large
individuals (n=ll) by extruding gametes with gentle pressure on the abdomen. Of the
total number of dissected and examined Bowfin whose sex was determined. females
(n=12) ranged in size from 457 to 710 mm TL (mean=619 mm TL); the two males
measured 581 and 598 mm TL.
Remarks: The Bowfin is generally considered a poor food fish.
Vouchers: Study Area-UF 102732 (1), 103003 (2); NCSM 27433 (1). Kissimmee
Basin-UF 34982 (1), 72773 (1), 72818 (1), 77656 (1); NCSM 27536 (1); TU 22963 (4);
CU 24138; USNM 260344 (skull); USNM 260344 (skull, locality given as "Fla.
Kissimmee River).
ANGUILLIDAE: Eels
4. American Eel (Anguilla rostrata) NATIVE
Identification: Anguilla rostrata is the only eel-like fish known from the Kissimmee
River Basin. The head is elongate, and the lower jaw protrudes. The mouth is large with
numerous teeth. There is a single, small gill opening in front of each pectoral fin. Dorsal
and anal fins are long and continuous with caudal fin. There are no pelvic fins.
Distinguishing characteristics and keys that include this species are provided by Eddy and
Underhill (1978), Bennett and McFarlane (1983), Laerm and Freeman (1986),
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Menhenick (1991), Etnier and Starnes (1993), and Jenkins and Burkhead (1994). Useful
references include Robins et aI. (1986:49-50 & Plate 10) and Page and Burr (1991:32).
Size: Females to 150 em (59 in) TL, but rarely more than 90 cm (35 in); males much
smaller (Robins et al. 1986); to 152 em (60 in) TL (Page and Burr 1991).
Geographic Range: Fresh and coastal waters throughout eastern North America and
northern South America (Robins et al. 1986).
Kissimmee Basin Distribution: The only records ofAnguilla rostrata in the Basin are
collections reported by FGFWFC (1957) and Bull et al. (1991) from the lower reaches of
the Kissimmee River and Kissimmee Canal (Lower Kissimmee Sub-basin). As part of
their pre-channelization surveys (May 1956 to July 1957), FGFWFC (1957:Table 43)
reported the capture of 11 eels, all taken in wire traps set in stations in the lower
Kissimmee River and in Government Run. During a four-year period (1987-1990), Bull
et al. (1991: 109-110) reported taking only a single American Eel. That fish was taken
with an electro shocker boat in 1989 from a remnant river channel in Pool E just
downstream of water control structure S-65D.
APR Distribution and Relative Abundance: We did not collect Anguilla during our
sampling in the study area. However, one member of our crew observed several eel-like
animals during the course of electroshocking activities, two in a backwater area of a
Kissimmee remnant river meander and a third in the water along the Kissimmee Canal.
The visual records are unconfirmed since they may represent sightings of some other eel-
like animal (i.e .. certain amphibians) rather than American Eel. [Site Numbers-None]
[Total Sites = 0 (0%)] lliumber Captured = 0 (0%)].
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Habitat: In fresh waters the American Eel is known to occur in a variety of habitats,
including open waters, river channels, masses of rooted vegetation and floating plants,
slow- and fast-flowing streams, roadside ditches, cypress swamps, and ponds (McLane
1955).
Biology: McLane (1955:128-130) provides information on eels as part of his study of the
fishes of St. Johns River Basin. The American Eel is catadromous, a species that lives in
fresh water but migrating to the coasts or into the open sea to spawn. McLane reported
that the eel apparently is a nocturnal predator. He examined the stomach contents of
more than a hundred individuals (147 to 419 mm [6 to 16.5 in] TL) taken from the St.
Johns River Basin and concluded that the species feeds most heavily on crustaceans,
mainly small crabs. Other items found in stomachs included isopods, and a few
crayfishes (Procambarus species) and fish remains. McLane (1955) reported that young
eels moved up the St. Johns River in large numbers during the early spring months.
It is believed that spawning takes place in late winter and spring, with a peak in spawning
activity in February (see Kleckner et aI. 1983, Env. BioI. Fishes 9:289-293). Additional
information is given by Facey and Helfman (1985). Invasion of fresh waters in Florida
discussion by Swift et al. (1974:21) and he cites papers by Smith (1968, Bull. Mar. Sc.
18(2):280-193) and Eldred (1971).
Remarks: Based on fish catch data, it seems clear that the American Eel is rare or
uncommon in the Kissimmee River Basin. A comparison of survey results from before
and after channelization of the Kissimmee River suggests that the American Eel may be
declining in numbers since channel modification. It may be reasonable to assume that
water control structures in the lower part of the Kissimmee Canal act as barriers and are
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preventing eels from migrating from Lake Okeechobee into the Kissimmee waterway.
Nevertheless, a well-designed study using appropriate gear (e.g., eel traps) are needed to
more accurately determine eel movements and population size. Based on his sampling of
a cypress swamp pool, McLane (1955) reported that the American Eel was one of the last
fish to be affected by Rotenone.
Vouchers: Study Area-Not collected; Kissimmee Basin-None known.
CLUPEIDAE: Herrings and Shads
5. Gizzard Shad (Dorosoma cepedianum) NATIVE
Identification: Another name used for this species is American Gizzard Shad. Clupeids
known from the Kissimmee Basin are characterized by the following traits: compressed,
silvery body, abdomen armed with bony scutes, and last dorsal-fin ray elongate and
threadlike (except in young). Dorosoma cepedianum is distinguished from D. petenense
by the following traits: snout bulbous and fleshy (in specimens longer than 7 em); mouth
subterminal or inferior; snout tip extending forward of lower jaw; ventral margin of upper
jaw with pronounced notch (except in young); more than 50 scales in lateral series,
irregularly arranged; anal rays 25-37, usually 29-35 (Miller 1963, Etnier and Starnes
1993:121, Jenkins and Burkhead 1994:211). The two clupeid species found in the
Kissimmee River Basin are included in keys given by Eddy and Underhill (1978),
Menhinick (1991), Etnier and Starnes (1993:121), and Jenkins and Burkhead (1994).
8-14
Nico et a1.126 May 2000
Other useful references include Whitehead (1985:233-234), Robins et a1. (1986:70 &
Plate 12), and Page and Burr (1991:35-36 & Plate 3).
Size: To 52 em (20.5 in) TL (Page and Burr 1991). According to Miller (1963), the
Gizzard Shad may attain 52 em (20.5 in) TL, but does not commonly grow longer than 25
to 36 em (10-14 in).
Geographic Range: Atlantic and Gulf drainages of eastern North America south to
Mexico (Miller 1963, Whitehead 1985, Page and Burr 1991).
Kissimmee Basin Distribution: The Gizzard Shad is widespread in the Kissimmee
River Basin and records exist for all three major sub-basins. Records from the Lower
Kissimmee Sub-basin are from various sites in or along the Kissimmee mainstem
(FGFWFC 1957, Yerger 1975, Milleson 1976, Perrin 1982, Bull eta1. 1991, 1994, Davis
et al. 1990, Toth 1990, Wullschleger et al. 1990a, 1990b, Furse and Davis 1996, UF
collection). In the Upper Kissimmee Sub-basin most records are from lakes habitats
(FGFWFC 1957, UFcollection, Wegener and Williams 1975, Wegener 1974, Yerger
1975, Guillory et al. 1979, Williams et al. 1979, Moyer et al. 1985b, 1985e, 1985g,
1985h, 1983i. and later Moyer reports); however, the species has been taken from Shingle
Creek (Yerger 1975). The only records from the Istokpoga Sub-basin are from Lake
Istokpoga (Moxley et a1. 1988, 1993). In their maps showing the native distribution of
Gizzard Shad, Megrey (1980) and Page and Burr (1991) exclude all of most of the
Kissimmmee River basin.
APR Distribution and Relative Abundance: Only one Gizzard Shad was taken during
our survey. That fish was found dead and floating in the water in the Kissimmee River
Canal. Bull et al. (1991:95) reported taking 210 Gizzard Shad from Pool B of the
8-15
Nico et a1.126 May 2000
Kissimmee River as part of their electrofishing catch of March 1987 through December
1990. Milleson (1976) reported taking Gizzard Shad from Pool B during sampling ofan
oxbow. [Site Numbers-2.] [Total Sites = 1 (1.4%)] lliumber Captured = 1 (0.01%)].
Habitat: The Gizzard Shad is a pelagic, schooling fish that occurs in a broad range of
habitats, including marine, brackish, and fresh waters.
Biology: Moody (1957) and Berry (1958) provide information on populations occurring
in peninsular Florida. Berry (1958) researched the age and growth of gizzard shad in
Newnan Lake, in central Florida. He noted that spawning is concentrated in March and
April and probably extends from February into May.
Remarks: Clupeids are schooling fishes with patchy distributions. According to
Whitehead (1985), this species is valued as forage for various game fishes and has been
used to some extent for fertilizer or cattle food. It also is used to some extent as bait,
especially for large catfish and striped bass (Jenkins and Burkhead 1994.
Vouchers: Study Area-NCSM 27462 (1). Kissimmee Basin-UF 35637 (11), 72775
(1), 72800 (4),76744 (4); NCSM 27537 (1).
6. Threadfin Shad (Dorosoma petenense) NATIVE(?)
Identification: Dorosoma petenense is distinguished from D. cepedianum by the
following traits: mouth somewhat pointed; lower jaw projecting past (anterior to) snout
tip (i.e., upper jaw); ventral edge of upper jaw smooth (no notch); fewer than 50 scales in
lateral series. irregularly arranged; anal rays 17-27, usually 19-25 (Miller 1963:448,
Etnier and Starnes 1993:121, Jenkins and Burkhead 1994:211). Other useful references
include Eddy and Underhill (1978), Whitehead (1985), Robins et al. (1986:70 & Plate
12), and Page and Burr (1991:35-36 & Plate 3).
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Size: To 23 em (9 in) TL (Page and Burr 1991). According to Miller (1963), in southern
states the Threadfin Shad may grow to 18 em (7 in) TL, but slightly larger farther south
in Central America.
Geographic Range: Gulf of Mexico drainages of North and Central America
(Whitehead 1985); also known from, possibly introduced to, Atlantic drainages of the
eastern United States (Fuller et aI1999).
Kissimmee Basin Distribution: The Threadfin Shad is widespread in the Kissimmee
River Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: This species was taken in only 2 (2.7%)
of the 74 samples and it accounted for about 0.17% (n=29) of all fish captured. Similar
to Gizzzard Shad, the Threadfin Shad is a schooling fish often with a patchy distribution.
Bull et al. (1991 :95) reported on the taking of 752 Threadfin Shad from Pool B of the
Kissimmee River during electrofishing work from March 1987 through December 1990.
[Site Numbers-12, 13] [Total Sites = 2 (2.7%)] lliumber Captured = 29 (0.17%)].
Habitat: The Gizzard Shad is a pelagic, schooling fish that occurs in brackish and fresh
waters. In fresh waters it occurs in streams, lakes, and reservoirs.
Biology: According to Miller (1963), Threadfin Shad may spawn when they are less
than one year old. It is known to hybridize with Gizzard Shad (Minckley and Krumholz
1960). For information on peninsular Florida populations, see Berry (1958), Finucane
(1965), and Zale and Gregory (1990).
Remarks: This species is valued as a food for larger sport fishes (Whitehead 1985), as a
result, it has been widely introduced as a forages species, making accurate delineation of
native range difficult (Burgess 1980, Fuller et al. 1999). Although Lee et al. (1980)
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treated this species as a Florida native, C. Gilbert (pers. comm. 1999) believes there is a
considerable amount of circumstantial evidence to indicate that the Threadfin Shad is not
native east of the Mississippi River, but was introduced as a forage fish beginning in the
early part of the 1900s (also see Ravenel 1901, Fuller et al. 1999:48). It is known to
hybridize with D. cepedianum (Minckley and Krumholz 1960, Whitehead 1985).
Vouchers: Study Area-UF 102621 (1). Kissimmee Basin-UF 35607 (73), 68832 (4),
72799 (80), NCSM 27538 (23).
ESOCIDAE: Pikes
7. Chain Pickerel (Esox niger) NATIVE
Identification: Two members of the family, both pickerels, are known from the
Kissimmee Basin. They are characterized by the following traits: cylindrical body,
duckbill-shaped snout, and forked tail. Esox niger is distinguished from E. americanus
by the following traits: dusky bar beneath eye vertical; snout longer (with distance from
tip of snout to center of eye equal to or greater than distance from center of eye to upper,
posterior edge of gill cover); adult with chainlike markings on side; 14-16 (rarely 13)
branchiostegal rays on each side (Laerm and Freeman 1986, Etnier and Starnes 1993,
Jenkins and Burkhead 1994). The two pickerel species found in the Kissimmee River
Basin are included in keys given by Eddy and Underhill (1978), Laerm and Freeman
(1986:24), Menhinick (1991:54), Etnier and Starnes (1993:333), and Jenkins and
Burkhead (1994:230-231). Another useful references is Page and Burr (1991 :60-61 &
Plate 6).
Size: To 99 ern (39 in) TL (Page and Burr 1991). In the field, we measured two chain
pickerel captured in the study area in early 1996. A specimen taken 22 January from
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Arbuckle Creek measured 420 mm SL and one taken 23 January from Kissimmee River
canal measured 460 mm SL.
Geographic Range: Throughout the eastern half of the United States (Page and Burr
1991).
Kissimmee Basin Distribution: The Chain Pickerel is widespread in the Kissimmee
River Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: This species was uncommon in our
samples, occurring in 6 (8.1%) of the 74 fish samples and accounting for about 0.05%
(n=8) of all fish captured. In the study area, Chain Pickerel inhabited vegetated near-
shore areas of the Kissimmee River Canal and of Lake Arbuckle. It also occurred in
Arbuckle Creek. [Site Numbers-2, 7, 8, 11,65,69] [Total Sites = 6 (8.1%)] lliumber
Captured = 8 (0.05%)].
Habitat: Typically occurs in vegetated lakes, swamps, and backwaters and quiet pools
of streams (Page and Burr 1991).
Biology: McLane (1955:64-65) provides information on this species as part of his study
of the fishes of St. Johns River Basin. For additional information on populations in
peninsular Florida, see Buntz (1967), Guillory (1981), and Bull et al. (1995).
Remarks: T\\0 specimens included in our survey were taken by local anglers. one from
northern part or Arbuckle Lake and another from near the boat ramp on the west side of
Arbuckle Creek.
Vouchers: Study Area-UF 103005 (1), NCSM 27374 (1), 27463 (2). Kissimmee
Basin-UF 6 (1),68820 (1), 72679 (1),72774 (1), 72798 (1); NCSM 27539 (1); USNM
[catalogued as [sox reticulatus] 82253, 82254, 197853.
8. Grass Pickerel (Esox american us vermiculatus)
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Identification: Another commonly used name for this species is the Redfin Pickerel.
This small pickerel is sometimes mistakenly identified as young of the chain pickerel.
Esox americanus is distinguished from E. niger by the following traits: dusky bar
beneath eye angled downward and slightly backward; snout shorter (with distance from
tip of snout to center of eye equal to or less than distance from center of eye to upper,
posterior edge of gill cover); adults with irregular vertically barred pattern on side; 12 or
fewer (occasionally 13) branchiostegal rays on each side (Laerm and Freeman 1986,
Etnier and Starnes 1993, Jenkins and Burkhead 1994). The two pickerel species found in
the Kissimmee River Basin are included in keys given by Laerm and Freeman (1986:24),
Etnier and Starnes (1993:333) and Jenkins and Burkhead (1994:230-231). Another
useful reference is Page and Burr (1991:60 & Plate 6). Two subspecies are recognized,
E. a. americanus and E. a. vermiculatus. Based on Crossman (1980), populations found
in most of Florida, including those in peninsular Florida, are intergrades between the two
subspecies.
Size: To 38 em (15 in) TL (Page and Burr 1991).
Geographic Range: Native to much of the eastern half of the United States (Page and
Burr 1991).
Kissimmee Basin Distribution: The Redfin Pickerel is widespread in the Kissimmee
River Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: This species was uncommon in our
samples. It occurred in 5 (6.8 %) of the 74 fish samples and accounted for about 0.04%
(n=7) of all fish captured. Three Grass Pickerel were taken from a small stream on
Boswell Road draining east to the Kissimmee River canal just north of Kissimmee Road.
Other sites where it was taken included Submarine Lake, a remnant meander of the
Kissimmee Ri \ cr. and a small, isolated marsh in the northwest corner ofthe study area.
A juvenile Grass Pickerel (25 mm SL) was taken on 20 February 1996 from a borrow pit
near the junctiun of Frostproof and Carter roads in the northwest part of the study area.
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[Site Numbers-26, 38,48,68, 72] [Total Sites = 5 (6.8 %)] lliumber Captured = 7
(0.04%)].
Habitat: This species typically occurs in lakes, swamps, and backwaters, as well as
sluggish pools of streams, often associated with vegetation (Page and Burr 1991).
Biology: McLane (1955:65-68) provides information this species as part of his study of
the fishes of S1. .Tohns River Basin. In their investigations of fishes of Okefenokee
Swamp, Palmer and Wright (1920) examined the stomachs often Grass Pickerel and
reported that crayfish and killifish to be the major prey.
Remarks: We are unaware of any published studies on the diet or reproduction of
populations in peninsular Florida. According to Bennett and McFarlane (1983), young
feed on zooplankton, whereas adult and subadult Grass Pickerel primarily prey on other
fishes.
Vouchers: Study Area-UF 102008 (1),102126 (3),102593 (1),102918 (1),102926
(1). Kissimmee Basin-UF 34985 (3), 72688 (1); USNM 197853 [from "Lake
Kissimmee" no date].
CYPRINIDAE: Minnows and Carps
9. Common Carp (Cyprinus carpio) FOREIGN
Identification: The Common Carp is a medium- to large-sized fish with large scales, a
long dorsal fin (17 to 21 rays), and two barbels on each side of upper jaw (the first barbel
is very small). It has a stout, saw-toothed spine (and two smaller spines) at front of
dorsal and anal fins, Distinguishing characteristics and keys that include this species (and
all, or most, or the other cyprinids found in the Kissimmee Basin) are provided by Eddy
and Underhill (1978), Bennett and McFarlane (1983), Menhenick (1991), and Mettee et
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al. (1996). For additional information see Page and Burr (1991 :64-65 & Plate 14), Etnier
and Starnes (1993), Jenkins and Burkhead (1994), and Rhode et al. (1994).
Size: To 122 em (48 in) TL (Page and Burr 1991).
Geographic Range: The Common Carp is native to Eurasia; it has been widely
introduced in the United States (Fuller et al. 1999). The species is uncommon in
peninsular Florida.
Kissimmee Basin Distribution: The only record of Common Carp in the Kissimmee
Basin is from the Lower Kissimmee Sub-Basin. Bull et al. (1991 :95) reported taking
Common Carp from Paradise Run during electrofishing work during the period February
1987 to November 1987.
APR Distribution and Relative Abundance: We did not collect this species during our
survey work and the occurrence of it in the Avon Park area is somewhat doubtful. [Site
Numbers-None] [Total Sites = 0 (0%)] [Number Captured = 0 (0%)].
Habitat: The Common Carp is typically found in shallow turbid pools of streams, lakes,
and ponds (Page and Burr 1991).
Biology: Almost nothing is known about populations of Common Carp found in
peninsular Florida.
Remarks: None.
Vouchers: Study Area-Not captured. Kissimmee Basin-None known.
10. Grass Carp (Ctenopharyngodon idella) FOREIGN
Identification: The Grass Carp is a large fish, with large scales and 7 dorsal-fin rays (no
spines). It has a wide head and a terminal mouth (no barbels). Distinguishing
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characteristics and keys that include this species (and all, or most, of the other cyprinids
found in the Kissimmee Basin) are provided by Eddy and Underhill (1978), Menhenick
(1991) and Mettee et a1. (1996). For additional information see Page and Burr (1991:63-
64 & Plate 7), Etnier and Starnes (1993), Jenkins and Burkhead (1994), and Rhode et a1.
(1994).
Size: To 125 em (49 in) TL (Page and Burr 1991)
Geographic Range: The Grass Carp is native to eastern Asia; it has been widely
introduced throughout much of the United States (Fuller et a1. 1999).
Kissimmee Basin Distribution: There are records of Grass Carp, either being stocked as
vegetation control agents or as being sighted or re-captured during fish surveys, for all
three major sub-basins. Based on Richloam Fish Hatchery records for the period July
1974-November 1999, the Florida Fish and Game Conservation Commission has stocked
more than 155.000 Grass Carp in public lakes and ponds in the Upper Kissimmee and
Istokpoga sub-basins since the late 1970s (Starling 1985-1999, Thomas 1994). More
than 125,000 triploids were released into Lake lstokpoga during the period 1989 to 1993
(Starling 1990. 1991,1993, Thomas 1994). Other public water bodies in the Istokpoga
Sub-basin that have been stocked with triploid Grass Carp include lakes Glenada,
Pioneer, Letta, and Lotela (Starling 1989-1991, 1993-1994, 1999-2000). Public water
bodies in the Upper Kissimmee Sub-basin that have been stocked include lakes Beauty,
Catherine, Conway, Emerald, Fish, Greenwood, Mare Prairie, Theresa, Wales, and
Whippoorwill. and various other sites (Starling] 984-1993, 1996-2000). In the Lower
Kissimmee Sub-basin, Grass Carp have been captured or observed by Bull et a1.
(1991:95,104). Wullschleger et a1. (1990a), and Furse and Davis (1996).
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APR Distribution and Relative Abundance: Grass Carp was uncommon in our
samples. One specimen, a large individual (about 80 em TL), was collected from
Arbuckle Creek on 25 January 1996. Bull et al. (1991:95) reported on the taking ofa
single Grass Carp from Pool B of the Kissimmee River during electrofishing work from
March 1987 through December 1990. Arbuckle Creek empties into Istokpoga and it is
likely that the specimen taken during our sampling represented an individual that moved
upstream from that lake. We are unaware of any stockings into Arbuckle Lake by local
authorities, although such an introduction is a possibility. Bull et al. (1991 :95) reported
taking a single Grass Carp from Pool B in 1988. [Site Numbers-17] [Total Sites = 1
(1.4%)] lliumberCaptured= 1 (0.01%).
Habitat: The Grass Carp typically inhabits large streams and associated backwaters, as
well as lakes and reservoirs.
Biology: For information on populations in Florida, see references in Fuller et al. (1999).
A series of studies examined the use of Grass Carp to control aquatic macrophytes in a
few lakes in the Kissimmee River Basin (e.g., Ewel and Fontaine 1981, Keown and
Russell 1982).
Remarks: This species has been widely stocked throughout Florida for the purposes of
nuisance aquatic plant control. Since the late 1970s more than 2,000 water bodies in
Florida have been stocked with Grass Carp (Haller 1994). The majority of the Grass
Carp stocked in the Kissimmee River Basin were triploids. However, some of the earlier
stockings of Grass Carp in the Upper Kissimmee Sub-Basin involved limited use of
diploids or hybrids. Records indicate that 291 diploid Grass Carp were stocked into Lake
Wales during the period 1979-1980 and approximately 7,000 hybrid Grass Carp (female)
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x Bighead Carp (male) were stocked into a few water bodies in the Orlando area,
including Lake Pineloch (=Lake Pinelock) and several ponds near the Orlando airport,
during the early 1980s (Starling 1981-1984, C. Starling, pers. comm. 2000). Lake
Conway was stocked with 7,000 Grass Carp in September, 1977 (Keown and Russell
1982). Although the ploidy of these fish were not reported, the Lake Conway stocking
may have involved diploids or possibly hybrids. An estimated 125,300 triploid Grass
Carp were stocked into Lake Istokpoga during the period 1989-1993. The single Grass
Carp taken by us from Arbuckle Creek was likely a wanderer from fish stocked into Lake
Istokpoga.
Vouchers: Study Area-Specimen not retained. Kissimmee Basin-None known.
11. Golden Shiner (Notemigonus crysoleucas) NATIVE
Identification: The Golden Shiner is a deep-bodied, small- to medium-sized fish with a
strongly decurved lateral line. Distinguishing characteristics and keys that include this
species (and the other four native minnows known from the Kissimmee Basin) are
provided by Eddy and Underhill (1978:76), Bennett and McFarlane (1983), and Mettee et
al, (1996). For additional information see Page and Burr (1991:66-67 & Plate 7, Fig. 16),
Menhenick (1991), Etnier and Starnes (1993), Jenkins and Burkhead (1994), and Rhode
et al. (1994).
Size: To 30 em (12 in) TL (Page and Burr 1991).
Geographic Range: This species is native to much of the eastern half of the United
States (Page and Burr 1991).
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Kissimmee Basin Distribution: This species is widespread in the Kissimmee River
Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: The Golden Shiner is common and
relatively widespread in the study area. This species was taken in 15 (20.3%) of the 74
fish samples and accounted for about 0.87% (n=145) of all fish captured. Most
specimens (n=9l) were taken from the Kissimmee River Canal and its remnant channels.
The species was also common in samples taken from the Tick Island Marsh and Eight
Mile Slough complexes. A few golden shiner were collected from small streams,
including Morgan Hole Creek and Tomlin Gulley, and from an isolated pool in a small
drying creek draining Echo Range and Charlie Range. It also appeared in a sample from
near the southern shore ofLake Arbuckle. [Site Numbers-I, 2, 11, 15,21,23,24,25,
31,32,37,61,62,63,69] [Total Sites = 15 (20.3%)] [Number Captured = 145 (0.87%)].
Habitat: The Golden Shiner occurs in a wide variety ofhabitats, including pools of
small and large streams, lakes, and swamps (Page and Burr 1991).
Biology: Furse and Davis (1996) examined the stomach contents of 37 Golden Shiner
(69-216 mm TL) taken from Pool C of the Kissimmee River in October 1994 and
February 1995. Algae and organic detritus were the most important items in the diet,
accounting for 96.8% of the total food biomass. The most commonly invertebrates
identified from stomach contents were hydracarina (aquatic mites), small crustaceans
(cladocerans and ostacods), and small insects. McLane (1955:76-79) provides
information this species as part ofhis study of the fishes of St. Johns River Basin.
Remarks: None.
Vouchers: Study Area-UF 100557 (4),100567 (1),100579 (9),101995 (2), 102044
(3), 102099 (3),102491 (4), 102560 (4),102577 (3),102739 (14); NCSM 27371 (3),
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27428 (56),27464 (33). Kissimmee Basin-UF 32800 (8), 32901 (4),35608 (26), 36024
(14),68819 (59),72662 (26),72686 (7), 72705 (57), 72751 (0),72796 (8),72819 (410),
76738 (68), 77645 (2); NCSM 27540 (7); CU 23910, 24228.
12. Ironcolor Shiner (Notropis chalybaeus) NATIVE
Identification: The Ironcolor Shiner is a silvery, rather chubby small minnow. Anal fin
usually has 8 (rarely 7 or 9) rays. On the mid-sides there is a well-defined black stripe
extending from base of tail fin to tip of snout. The lower lip and chin (and inside of
mouth) are well pigmented. The species is similar in appearance to the Coastal Shiner
Notropis petersoni (the latter is a larger, less deep-bodied minnow that typically has 7
anal fin rays, but see remarks section). In addition to anal-fin ray count differences,
Bennett and McFarlane (1983) separate the two species by the pattern of the
pigmentation at the base ofthe anal fin. For N. petersoni, the pigment around base of
anal fin that extends to caudal fin is described as 2 or 3 broken stripes; however, in N.
chalybaeus this apparently is not the case. Among other traits, to distinguish the species
from N. petersoni, Menhinick (1991) noted that N. chalybaeus was characterized by the
following: lateral stripe usually present just behind eye (versus stripe absent just behind
eye); snout short, 1.3-1.5 times eye diameter (versus 1.0 to 1.2 times); lateral line with 32
to 33 scales (versus 34 to 36); first dorsal ray extends 2.5 to 3.0 scales behind last dorsal
ray when fin is appressed (versus 1.5 to 2.0 scales); preorbital stripe not reaching eye
(versus reaching eye). Distinguishing characteristics and keys that include this species
are provided by Eddy and Underhill (1978), Bennett and McFarlane (1983), Menhenick
(1991), Jenkins and Burkhead (1994), Mettee et al. (1996), and Pflieger (1997). For
8-27
Nico et a1.126 May 2000
additional information see Page and Burr (1991 :149-150 & Plate 20) and Rhode et a1.
(1994).
Size: Adults commonly are 4 to 5.8 em (1.6 to 2.3 in) TL; maximum of about 6.5 em
(2.5 in) TL (Page and Burr 1991; Pflieger 1997). Jenkins and Burkhead (1994) reported
that adults are 2.4 to 4.0 cm (0.9 to 1.6 in) SL. Specimens taken by us in the study area
measured 1.8 to 3.5 em (0.7 to 1.4 in) SL.
Geographic Range: The Ironcolor Shiner occurs in lowland areas from the lower
Hudson drainage south to Florida, west along the Gulf slope and up the central
Mississippi Basin into the southern Great Lakes region; in Florida, the species is found in
the panhandle through the Florida peninsula south to near Lake Okeechobee (Swift
1980a, Jenkins and Burkhead 1994). There are no confirmed records from the far
southern part of the Florida peninsula (Loftus and Kushlan 1987, Loftus 2000).
Kissimmee Basin Distribution: In the Kissimmee Basin, N. chalvbaeus is known only
from a few streams in the Upper Kissimmee and Istokpoga sub-basins. In 1974, Yerger
(1975) captured a large number of specimens in the Upper Kissimmee Sub-basin at
stations in the upper and middle reaches of Shingle Creek. In 1952, the species was taken
from Josephine Creek at outlet of Lake Stearnes (-Lake June in Winter), in the Istokpoga
Sub-Basin (Cornell collection, CU 22095).
APR Distribution and Relative Abundance: During our surveys, we collected a total
of 167 specimens, all taken from two sites in the lower reaches of Arbuckle Creek during
January and February of 1996. Most were taken with a seine. [Site Numbers- 17,44]
[Total Sites = 2 ( )] lliumber Captured = 167 ( )].
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Habitat: Based on observations made in Florida, the Ironcolor Shiner inhabits a
diversity of stream habitats, but it prefers quite pools in sluggish streams (Marshall
1947). McLane (1955) noted that the species is most frequently found in small streams
flowing through bay and gum hammocks receiving drainage from pine flatwoods land.
Biology: For field studies of peninsular Florida populations, refer to Marshall (1947) and
McLane (1955). Marshall (1947) investigated populations from four small streams in
north-central Florida in the St. Johns River Basin. He observed that the Ironcolor Shiner
was a midwater species that forms loosely organized schools. According to Marshall,
diet consisted of masticated small animals, mostly aquatic insects, and considerable
fragments of algae and plant fragment. However, most plant material consumed
apparently passes through the intestine undigested. McLane (1955:85-88) provides
information this species as part of his study of the fishes of St. Johns River Basin.
McLane (1955) concluded that the species was an omnivore and indicated the diet
consisted of amphipods, insect remains. and algae. The spawning season of populations
in peninsular Florida is fairly extended. Marshall reported that the spawning period
extended from early or mid-April to late September, in water of 15-25°C. McLane
(1955) found adult tuberculate males and gravid females with ripe eggs during the
months of March, April, May, June, August, September, and October. Eggs apparently
sink and stick to sand and other bottom materials (Marshall 1947). We dissected two
specimens (>3.0 em SL) taken from the study area in late February 1996. The
gastrointestinal tracts were empty except for minor amounts of detritus. We found no
obvious reproductive tissues present in the two fish.
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Remarks: In many parts of its range, N. chalybaeus is rare or uncommon and apparently
is on the decline in some areas (Albanese and Slack 1998). For instance, the species is no
longer found in many sites in Alabama where it formerly had been reported or in sites of
apparently suitable habitat (R. Mayden, University of Alabama, pers. comm., 2000).
Based on field surveys in Mississippi, Albanese and Slack (1998) suggested that habitat
degradation may be one factor driving local populations to extinction. Despite its
apparent rarity, the species is not listed as a threatened or endangered taxon by federal or
state authorities, most likely because of its broad distribution. C. Gilbert and H. Jelks
examined the Notropis chalybaeus and N. petersoni specimens collected in the study area
and confirmed identifications. Anal ray counts did not always provide a clear separation
between the two species (one N. chalvbaeus examined had 7 rays and three of 11 N.
petersoni taken from the study area had 8 anal-fin rays). According to H. Jelks (U.S.
Geological Survey, pers. comm., 2000), the N. chalybaeus taken from Avon Park are less
deep-bodied than those he has collected in the Florida panhandle. However, specimens
taken by Yerger (1975) from Shingle Creek in the Upper Kissimmee Basin were similar
in appearance to specimens from the panhandle in terms of body shape. One trait
sometimes used to distinguish N. chahbaeus from a number of other Notropis species is
the presence of black pigment inside the mouth. The N. petersoni that we examined from
the study area also had pigmentation inside the mouth, but it was typically slight. Both
species usually have a pharyngeal teeth formula of 2,4-4,2.
Vouchers: Study Area-UF 102154 (155)*, 104835 (2)*. Kissimmee Basin-UF
72687 (93)**, 72803 (2), 72820 (81): CU 22095.
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13. Taillight Shiner (Notropis maculatus) NATIVE
Identification: The Taillight Shiner is a small, slender minnow, with moderately large
eyes. It has a large, distinct round spot (as large or larger than pupil of eye) at center of
caudal fin base and a cross-hatched pattern on back and sides. The species has a dark
stripe along entire length of body and head; it has 8 dorsal- and anal-fin rays.
Distinguishing characteristics and keys that include this species (and the other two
Notropis species known from the Kissimmee River Basin) are provided by Eddy and
Underhill (1978), Bennett and McFarlane (1983). Menhinick (1991), Mettee et al. (1996),
and Pflieger (1997). For additional information see Page and Burr (1991: 158-159 &
Plate 201), Etnier and Starnes (1993). and Rhode et al. (1994).
Size: To 7.6 em (3 in) TL (Page and Burr 1991).
Geographic Range: The Taillight Shiner inhabits Atlantic and Gulf Slope drainages
from North Carolina to Mississippi, as well as the lower part of the Mississippi River
Basin; it has been recorded from throughout much of Florida (Gilbert 1980b, Page and
Burr 1991). In peninsular Florida it ranges southward to the southern Everglades (Loftus
and Kushlan 1987).
Kissimmee Basin Distribution: The Taillight Shiner is relatively widespread and
records exist for all three major sub-basins. FGFWFC (1957) reported taking large
numbers from Kissimmee River main channel during rotenone sampling. The only
records from the Istokpoga Sub-basin are from Lake Istokpoga (Moxley et al. 1988,
1993).
APR Distribution and Relative Abundance: The taillight shiner was captured at eight
(10.8%) of the surveyed sites. All 81 fish caught (0.58% of total captured fish) were
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taken from the main canal border and from remnant meanders of the Kissimmee River.
No other individuals were encountered in the study area. [Site Numbers-I. 2.9, 10, 11,
12, 13, 72] [Total Sites = 8 (10.8%)] lliumber Captured = 81 (0.58%)].
Habitat: According to Bennett and Mcf'arlane (1983), the Taillight Shiner inhabits slow
moving shoreline areas of streams having low gradient over muddy bottom.
Biology: McLane (1955), Beach (1974), and Cowell and Barnett (1974) provide
information on the life history of populations in peninsular Florida. Cowell and Barnett
(1974) made monthly collections from April 1970 through July 1971 ofN. maculatus
inhabiting a pond in the Hillsborough River drainage. They reported spawning from late
March to early October at water temperatures of 23 to 32°C. Diet consisted of algae,
rotifers, microcrustaceans, and aquatic insects (Cowell and Barnett 1974). McLane
(1955:81-84) provides information this species as part of his study of the fishes of St.
Johns River Basin.
Remarks: None.
Vouchers: Study Area-UF 101923 (1),101938 (39),102629 (3),102907 (7); NCSM
27429 (7), 27465 (17). Kissimmee Basin-UF 24197 (1), 35609 (67), 72664 (2), 72752
(3); NCSM 27541 (1); CU 23914; UMMZ 158636 (1).
14. Coastal Shiner (Notropis petersoni) NATIVE
Identification: This is a silvery, medium-sized minnow with a well-defined black stripe
on midside extending from tip of snout to base of tail fin where it ends in the shape of a
wedge. Anal fin usually with 7 rays. The lower lip and chin are well pigmented. In the
Kissimmee Basin, this species appears most similar to the Ironco1or Shiner Notropis
chalybaeus (the latter is a smaller, more deep-bodied minnow, usually with 8 anal fin
8-32
Nico ct al./26 May2000
rays, see account for that species). In addition to anal-fin ray count differences, Eddy and
Underhill (1978), Bennett and McFarlane (1983) and Menhinick (1991) separate the two
species by a number of other traits (some of these differences are given in the N.
cha1ybaeus account). Distinguishing characteristics and keys that include this species
(and N. chalybaeus) are provided by Eddy and Underhill (1978), Bennett and McFarlane
(1983), Menhinick (1991), and Mettee et al. (1996). For additional information see Page
and Burr (1991 :148-149 & Plate 13) and Rhode et al. (1994).
Size: To 8.2 cm (3.75 in) TL (Page and Burr 1991); up to 6 em (2.4 in) SL (Menhinick
1991). Adult size from 4.0 to 6.5 em (1.6 to 2.6 in) SL, females average larger (Swift
1980b). Specimens taken by us in the study area measured 3.1 to 3.9 em (1.2 to 1.5 in)
SL.
Geographic Range: The Coastal Shiner inhabits Atlantic and Gulf Slope drainages from
North Carolina to Mississippi; it is known from throughout much of Florida (Swift
1980b, Page and Burr 1991). In peninsular Florida it ranges southward to the southern
Everglades (Loftus and Kushlan 1987).
Kissimmee Basin Distribution: The Coastal Shiner has been reported from all three of
the major Sub-Basins of the Kissimmee River Basin. It is apparently widespread and
common in streams and lakes in the Istokpoga Sub-Basin (Moxley et a. 1988, 1993;
museum records) and in lakes and some canals and streams in the Upper Kissimmee Sub-
Basin (e.g., Yerger 1975, Guillory et al. 1979, Williams et al. 1979, Moyer et al. 1985i;
museum records). However, we know of only two records from the Lower Kissimmee,
both reported by the Florida Game and Fresh Water Fish Commission (1957:Tables 37
and 43) during their fish surveys of the mid-1950s. Raw data given in their 1957 report
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indicates that one specimen was taken in a wire trap set in along the main channel of the
lower Kissimmee River adjacent to Government Cut in 1956, and two specimens were
collecting during rotenone sampling of a marsh associated with the lower Kissimmee
River in 1957. Unfortunately, there are no known vouchers to support the two records.
This species was reported taken in samples carried out in a pre-channelized reach of the
lower Kissimmee River main channel during the mid-1950s; it was also found in low
numbers in Government Cut during those same surveys (FGFWFC 1957). According to
Bull et at (1991), and repeated by Trexler (1995), Notropis petersoni has not been
collected in the Kissimmee since channelization.
APR Distribution and Relative Abundance: During our surveys. we collected a total of
11 specimens, all from two sites in the western side of the Range: a site in Arbuckle
Creek and a site in its tributary Morgan Hole Creek (at Smith Road Bridge, Management
Unit 4). [Site Numbers- 8, 63] [fota] Sites =:2 ( )) [Number Captured = ll( )].
Habitat: The Coastal Shiner typically occurs over sand in pools and backwaters of small
and large streams as well as in spring effluents and lake habitats (Page and Burr 1991).
Biology: Studies of populations in peninsular Florida have been carried out by McLane
(1955) and Cowell and Resico (1975), also see Davis and Louder (1971), Guillory
(1979a, 1979b), and Howard et al. (1995). Cowell and Resico (1975) reported that the
breeding season of the Coastal Shiner lasts about 6 months in the Hillsborough River
drainage ofcentral peninsular Florida, however, spawning activity peaked in late spring
early summer (March to June). Apparently, none of the specimens taken in the study
area by us were of adult size. McLane (1955:89-92) provides information this species as
part of his study of fishes ofthe St. Johns River Basin.
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Remarks: In some state reports, what we assume to be this species is listed as Weed
Shiner (e.g., Moxley et al. 1988, 1993), a name more appropriately applied to the closely-
related N. texanus, a fish not known from peninsular Florida.
Vouchers: Studyarea-UF 100580 (1)*, 102553 (10)*; Kissimmee basin-UF 22797
[or 72797] (2)*, 32792 (10), 62448 (368), 68847 (10), 76759 (115); CU 22116. 24225,
42451; UMMZ 158565 (32),158635 (51).
15. Pugnose Minnow (Opsopoeodus emiliae) NATIVE
Identification: This minnow has a small upturned mouth. Similar to Notropis
maculatus, it has a cross-hatched pattern on back and all, or parts, of side; however, the
Pugnose Minnow does not have a large spot at base of caudal fin. It has 9 dorsal-fin rays
and 8 anal-fin rays. Distinguishing characteristics and keys that include this species (and
the other four native cyprinids known from the Kissimmee Basin) are provided by Eddy
and Underhill (1978), Bennett and McFarlane (1983), and Mettee et al. (1996). For
additional information see Gilbert and Bailey (1972), Page and Burr (1991:129 & Plate
10), Etnier and Starnes (1993), and Rhode et al. (1994). Gilbert and Bailey (1972)
recognized populations from peninsular Florida, including the Kissimmee Basin, as the
subspecies Notropis (Opsopoeodus) emiliae peninsularis.
Size: To 6.4 ern (2.5 in) TL (Page and Burr 1991).
Geographic Range: This species is widespread in the southern and central part of the
United States (Gilbert and Bailey 1972, Page and Burr 1991).
Kissimmee Basin Distribution: The Pugnose Minnow has been reported from all three
of the major Sub-Basins of the Kissimmee River Basin. Its distribution in the lstokpoga
Sub-basin apparently is fairly restricted. Records for that sub-basin include a collection
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from Josephine Creek at outlet of Lake Stearnes (=Lake June in Winter) in 1952 (CU
collection), and two collections from lower Arbuckle Creek near its confluence with Lake
Istokpoga, the first in 1966 (UF collection) and another in 1995 (L. G. Nico, unpublished
data; USGS collection).
APR Distribution and Relative Abundance: The Pugnose Minnow was taken in six
(8.1%) of the 74 samples. All 27 fish caught (0.16% of total captured fish) were taken
from sites the eastern part of the Range including sites along the main canal border and
remnant meanders of the Kissimmee River. No other individuals were encountered in the
study area. Its distribution is similar to that of the Taillight Shiner. [Site Numbers-I, 2,
9,10,11,13] [Total Sites = 6 (8.1%)] lliumber Captured = 27 (0.16%)].
Habitat: This minnow occurs in a variety of habitats including vegetated lakes, swamps,
oxbows, sluggish streams of all sizes (Page and Burr 1991).
Biology: McLane (1955:79-81) provides information this species as part of his study of
the fishes of St. Johns River Basin of Florida. Based on information on populations in the
St. Johns Basin, the fish feeds primarily on invertebrates and its breeding season in
Florida is rather protracted (McLane 1955, Gilbert and Bailey 1972). For additional
information, see Gilbert and Bailey (1972).
Remarks: None.
Vouchers: Study Area-UF 101925 (3),101936 (2),102628 (3); NCSM 27430 (3),
27466 (8). Kissimmee Basin-UF 24196 (2), 68844 (2), 72663 (l), 72706 (1), 72753
(2), 76742 (45); CU 24230; TU 22956 (1); UMMZ 158564 (31) [but see Gilbert and
Bailey (1972)],158637 (1).
NOTE: Vouchers otcyprinids notidentified to species. NUlropis sp.: NRJ'v1 14109 (1),
29975 (l).
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CATOSTOMIDAE: Suckers
16. Lake Chubsucker (Erimyzon sucetta) NATIVE
Identification: This is a chubby-bodied, medium-sized fish, with a subterminal mouth
and no lateral line. The dorsal fin is short, usually with 11 or 12 rays (range 10 to 13).
Young have a single wide dark stripe on midside. Distinguishing characteristics and keys
that include this species are provided by Eddy and Underhill (1978), Bennett and
McFarlane (1983), Laerm and Freeman (1986), Menhenick (1991), Etnier and Starnes
(1993), Jenkins and Burkhead (1994), and Mettee et al. (1996). For additional
information see Page and Burr (1991: 179 & Plate 23).
Size: To 41 em (16 in) TL (Page and Burr 1991). In the field, we measured 48 Lake
Chubsucker taken in January 1996 from several sites in the study area. These fish ranged
in size from 110 to 300 mm TL (mean=214 mm TL). Of this group, females (n=17)
ranged in size from 110 to 265 mm TL (mean= 194 mm TL); males (n=20) ranged in size
from 278 to 300 mm TL (mean=217 mm TL).
Geographic Range: This species is native to much of the southeast and southern United
States, and many areas in the central sections of the country (Page and Burr 1991).
Kissimmee Basin Distribution: The Lake Chubsucker is widespread throughout much
of the Kissimmee Basin and the species is apparently common in all three of the major
sub-basins.
APR Distribution and Relative Abundance: The Lake Chubsucker was common and
widespread in the sample area. This species was taken in 40 (54.1%) of the 74 samples
and it accounted for about 1.77% (n=293) of all fish captured. It was particularly
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common in small lakes and other still-water habitats and in the Kissimmee River Canal.
A total of 59 specimens were taken from Submarine and Little lakes. [Site Numbers-I,
2,4,5,7,8,9,11,12,13,16, 17, 19,20,21,22,24,25,26,28,29,30,31,32,33,34,35,
36,37,38,40,45,47,48, 50, 53, 61, 62, 65, 69] [Total Sites = 40 (54.1%)] lliumber
Captured = 293(1.77%)].
Habitat: The Lake Chubsucker occurs in a wide range ofhabitats including lakes,
ponds, swamps, sloughs, and impoundments; it is uncommon in streams (Page and Burr
1991).
Biology: Many of the fish taken by us in APR during January 1996 appeared to be in
reproductive condition. We determined the sex of a series oflarge individuals (n=37) by
stripping or extruding gametes from live individuals with gentle pressure on the abdomen
(some males also were identified by the presence of breeding tubercles). Males in
breeding condition typically had breeding tubercles on the head and anal fin. The largest
females were taken in Lake Arbuckle; the largest males were found in the Kissimmee
River Canal. Apparently representing young-of-the-year, small juvenile Lake
Chubsucker were common in our March 1996 samples. Most juveniles were taken in
backwater habitats (e.g., Kissimmee Marsh, Deadins Pine Swamp, roadside ditches, and
elsewhere). Furse and Davis (1996) examined the stomach contents of five Lake
Chubsucker (87-258 mm TL) taken from Pool C of the Kissimmee River in February
1994. Primary food items included unidentifiable organic matter, filamentous algae, and
microcrustaceans (mostly ostracods). McLane (1955:69-73) provides information of
Lake Chubsucker as part of his study of the fishes of St. Johns River Basin. For
additional information on peninsular Florida populations see Moody (1957:27),
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Champeau (1990), Bull et al. 1995, and Furse and Davis (1996), Frederick et al. (1998),
Haag and McPherson (1998), and Miller et al. (1999), also refer to Hubbs (1919) and
Palmer and Wright (1920).
Remarks: According to Palmer and Wright (1920), this species does not rank high as a
food fish.
Vouchers: Study Area-UF 100556 (3),100564 (3),101919 (2),101952 (1),101967
(1),101994 (3),102000 (1),102017 (5),102030 (5),102046 (10),102075 (17).102083
(1),102110 (6),102133 (2),102156 (11),102476 (23),102500 (8),102556 (1).102576
(15), 102595 (1), 102598 (8), 102604 (18), 102652 (8), 102724 (2), 102851 (1). 102866
(3), 102884 (1); NCSM 27372 (3),27431 (6),27467 (8). Kissimmee Basin-UF 31332
(1),32733 (14),34983 (21),68816 (49), 72661 (24), 72707 (5), 72750 (57), 72795 (6),
72821 (15), 77644 (1),101883 (1); NCSM 27542 (3). AMNH 22742 (13); AMNH
52271 (1) [as E. tenuis]; TU 22956 (1); CU 23901, CU 24220 [as E. tenuis]; NRM 29974
(1), ZMUU 1582 (?).
ICTALURIDAE: Bullhead Catfishes
17. White Catfish (Ameiurus catus) NATIVE
Identification: Another name used for this fish is Ictalurus catus. This is a medium- to
large-sized catfish characterized by having an anal fin usually with 22 to 24 (sometimes
25) rays and a moderately forked caudal fin. Gill rakers usually range from 18 to 21
(rarely to 23). The White Catfish, particularly juveniles, may be confused with the
Channel Catfish (Ictalurus punctatus), the only other catfish with a forked caudal fin
occurring in the Kissimmee Basin. According to Jenkins and Burkhead (1994). the
Channel Catfish usually has a more deeply forked tail fin, fewer gill rakers (usually 13 to
15, rarely up to 18), and a greater anal-fin ray count (usually 25 to 28, but ranging from
23 to 30). Distinguishing characteristics and keys that include this species (and the other
four ictalurid catfishes found in the Kissimmee River Basin) are provided by Eddy and
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Underhill (1978), Bennett and McFarlane (1983), Menhenick (1991), Etnier and Starnes
(1993), Jenkins and Burkhead (1994), and Mettee et al. (1996). For additional
information see Page and Burr (1991: 193 & Plate 25).
Size: To 62 em (24.25 in) TL (Page and Burr 1991).
Geographic Range: This catfish is native to Atlantic and Gulf Slope drainages from
New York to Mississippi; in peninsular Florida. According to Glodek (1980), the White
Catfish is known to occur in peninsular Florida southward to the Caloosahatchee River
and just south of Lake Okeechobee. In contrast, Page and Burr (1991) state that the range
of this fish in peninsular Florida extends only as far south as the Peace River drainage.
Kissimmee Basin Distribution: The White Catfish is known from all three major sub-
basins. It is apparently common in the Upper and Lower Kissimmee sub-basins.
However, there are only two known records from the Istokpoga Sub-basin, the first from
Josephine Creek in 1979 (UF collection) and the second from Arbuckle Creek in 1995 as
a result of the present study.
APR Distribution and Relative Abundance: The only White Catfish captured by us on
the Range was taken from Arbuckle Creek. Another recent (ca. 1996) capture
unassociated with this study occurred at the Kissimmee River (near the east end of
Kissimmee Road) where an angler took the fish with hook and line (P. Walsh, pers. com.,
1998). P. Walsh (pers. comm.) reports that he has caught several White Catfish during
the period 1996-98. at least one came from an area about two miles north of Ft.
Kissimmee boat ramp. Bull et al. (1991:95) reported on the taking of 9 white catfish
from Pool B of the Kissimmee River during electrofishing work from March 1987
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through December 1990. [Site Numbers-I 7] ] [Total Sites = 1 (1.4%)] lliumher
Captured = 1 (0.01 %).
Habitat: The White Catfish occurs in a range of habitats including mud-bottomed pools,
open channels, medium- and large-sized streams, and lakes and impoundments (Page and
Burr 1991).
Biology: McLane (1955:108-110) provides information this species as part of his study
of fishes of the S1. Johns River Basin.
Remarks: Based on a collection made in Lake Okeechobee near the mouth of the
Kissimmee River. Heilprin (1887:129) described Ictalurus okeechobeensis from as new.
That species was later determined to be a subspecies of Ameiurus catus. In apparent
error, Eschmeyer (1998:1234) indicates that the capture locality of Heilprin was the
Kissimmee River; however, based on his 1887 work, Heilprin did not enter the
Kissimmee River proper. This catfish has been widely introduced outside its native range
(Fuller et al. 1999).
Vouchers: Study Area-Not catalogued. Kissimmee Basin-UF 32734 (3), 72709 (1),
72755 (2), 72794 (1); UMJ.",lZ 136620 ('1), 158648 (1).
18. Yellow Bullhead (Ameiurus natalis) NATIVE
Identification: Another name used for this species is Ictalurus natalis. This is a medium-
sized catfish, with an emarginate caudal fin. The mental (chin) barbels are pale, and the
number of anal rays may range from 24 to 27 (rarely 28) (Jenkins and Burkhead 1994).
Distinguishing characteristics and keys that include this species (and the other four
ictalurid catfishes found in the Kissimmee River Basin) are provided by Eddy and
Underhill (1978), Bennett and McFarlane (1983), Menhenick (1991), Etnier and Starnes
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(1993), Jenkins and Burkhead (1994), and Mettee et al. (1996). For additional
information see Page and Burr (1991:193-194 & Plate 25).
Size: To 47 em (18.25 in) TL (Page and Burr 1991).
Geographic Range: This species is native to much of the eastern half of the United
States (Page and Burr 1991). In peninsular Florida, it ranges south to the lower portions
of the Everglades (Loftus and Kushlan 1987).
Kissimmee Basin Distribution: The Yellow Bullhead is known from all three sub-
basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. The
yellow bullhead was found to be the most widespread and numerous of all catfishes. This
species occurred at 28 sites (37.8%) and comprised 2.61% of all fish caught. In general,
these fish were distributed among smaller, shallower, bodies of water, and were rare or
absent in open waters such as the Kissimmee River, Arbuckle Creek, Lake Arbuckle, and
most other natural lakes. Of the 432 yellow bullheads collected, over 250 were captured
in marshes and swamps. In fact, the most productive site was Deadins Pine Swamp, from
which 113 fish were taken. One Kissimmee River canal site yielded 77 captures.
However, none were captured in areas defines as marshes (i.e. wetlands without much
secondary growth) isolated from the large bodies of water mentioned above. They were
frequently encountered in streams such as Willingham Branch Creek and Morgan Hole
Creek, and in roadside ditches. This species was the only predatory fish found in the
series of natural seep pools just west of Alpha Range (about 1.0 miles NE of the south
corner of Alpha Range, Management Unit 7). [Site Numbers-4, 5, 16. 17. 2.~. 24,25,
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26,28,29,31,32,33,34,36,37,38,40,41,45,46,47,53,54,60,61,62,63] [Totm
Sites = 28 (37.8%)] lliumber Captured = 432 (2.61%)].
Habitat: The Yellow Bullhead occurs in a variety of habitats including pools.
backwaters, and areas with slow current over soft substrate in small and large streams; it
is also found in ponds, oxbows, and impoundments (Page and Burr 1991),
Biology: McLane (1955: 117-119) provides information this species as part of his study
of fishes of the St. Johns River Basin. For additional information on peninsular Florida
populations, see Hale et a1. (1986).
Remarks: None.
Vouchers: Study Area-UF 100562 (3),100575 (7),100590 (6),101957 (..h 101981
(19), 101999 (27). 102015 (2), 102043 (2), 102051 (9), 102079 (23), 102094 (7), 102097
(10),102114 (8),102137 (1),102172 (9),102483 (17),102495 (20),102514 (3),102582
(77),102613 (19).102657 (35),102661 (2), 102738 (15),102749 (3),102855 (11),
102870 (3). Kissimmee Basin-UF 32735 (4). 32801 (1),32902 (1).34984 ( 149), 35554
(2),35569 (14), 35610 (4), 72710 (1), 72754 (2), 72823 (3); AMNH 22743 (4); CU
23902; ANSP 74833 (1); UJvU',,1Z 136624 ('1). 136625 ('I); ZMUU 1122 C?l.
19. Brown Bullhead (Ameiurus nebulosus) NATIVE
Identification: Another name used for this species is Ictalurus nebulosus. ThIS is a
medium-sized catfish, with an emarginate caudal fin. The mental (chin) barbels are dark.
Anal rays usually number 20 to 24 (range18 to 24) (Jenkins and Burkhead ]l)lJ.f).
Distinguishing characteristics and keys that include this species (and the other four
ictalurid catfishes found in the Kissimmee River Basin) are provided by Edd, and
Underhill (1978), Bennett and McFarlane (1983), Menhenick (1991). Etnicr uud Starnes
(1993), Jenkins and Burkhead (1994), and Mcnee d a1. (1996). For additional
information see Page and Burr (1991:195 & Plate 25, Fig. 45).
8-43
\1" ,'I al.l26 May2000
Size: To 50 em (21 in) TL (Page and Burr 1991).
Geographic Range: This species is native to much of the eastern United SLll-:S, it occurs
throughout the Florida peninsula (Page and BUlT 1991).
Kissimmee Basin Distribution: The Brown Bullhead is widespread and apparently
common in the Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at 7 (<)5%) of the
74 sites sampled. IL accounted for about 0.05~o (n=9) of all fish captured.
nebulosus 2* [JD\\ 95-13 note: one is black "form" and other typical SPUlk, . Unlike
the yellow bullhead, the brown bullhead was relatively low in abundance (9 were
captured) and rare or absent in moving waters. They were found in only -J. bodies of
water (7 sites): Lake Arbuckle, Arbuckle Marsh, Little Lake, and a borrow pit (corner of
Frostproof Rd. and Carter Rd.). It should be noted that while yellow bullhead was
captured in Kissimmee River marshes but not in Arbuckle Marsh, brown bullhead was
captured in Arbuckle Marsh but not in Kissimmee River marshes. [Site Numhers-7, 15,
19,21,22,26,69] [Total Sites = 7 (9.5%)] [Number Captured = 9 (O.()5~o)I,
Habitat: This catfish typically occurs in pools and sluggish runs over son Sl;[1strates in
small and large streams; it also occurs in lakes. impoundments, and ponds (I';tge and Burr
1991).
Biology: McLane (1955:115-115) provides information this species us part (Ii' his study
of fishes of the S1. .Iohns River Basin. For additional information sec Moo.i. (1957:27?;
etc) and Hale et al. (1986).
Remarks: None.
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Vouchers: Study Area-UF 102014 (2), 102564 (1), 103018 (1). Kissimmee
Basin-UF 32903 (3), 72708 (9), 72822 (17); NCSM 27376 (2); AMNH 5:-=74 (4); TU
22956 (1); CU 23903;
20. Channel Catfish (Ictalurus punctatus) ~ATIVE
Identification: The Channel Catfish is a large-sized catfish with a deeply lurked tail fin,
usually 13 to 15 (rarely up to 18) gill rakers, and usually 25 to 28 (ranging J1""111 23 to 30)
anal-fin rays. The body oflarger juveniles and smaller adults usually with :1 icw to many
dark spots. In the Kissimmee River Basin, small juveniles and large adults 11 ..ry be
confused with the White Catfish (see the account for that species). Distinguishing
characteristics and keys that include this species (and the other four ictaluri.ic.ufishes
found in the Kissimmee River Basin) are provided by Eddy and Underhill ( , ',78),
Bennett and McFarlane (1983), Menhenick (1991), Etnier and Starnes (1 ()l)_~ _ Jenkins
and Burkhead (1994), and Mettee et al. (1996). For additional information S,-'L' Page and
Burr (1991 :191-192 & Plate 25).
Size: To 127 em (50 in) TL (Page and Burr 1991).
Geographic Range: The Channel Catfish is native to much of the eastern Ii,::: ofthe
United States (Page and Burr 1991). In the Florida peninsula it ranges soutl: .if Lake
Okeechobee to the northern Everglades (Loftus and Kushlan 1987).
Kissimmee Basin Distribution: This species is known from all three sub-l .r.ins. It is
fairly widespread in the Upper and Lower Kissimmee sub-basins. There .u, .rily a few
records from the Isokpoga Sub-basin, sites include Lake Istokpoga (Moxie. ,': al. 1988,
1993) and Arbuckle Creek (see below).
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APR Distribution and Relative Abundance: Only two channel catfish \\ cr, captured;
one was taken from each of two sites, both of which were in Arbuckle Creel. Because
these fish enjoy a rich stocking history on the Range, it is remarkable that 11h.'\ seemingly
have not established a population or have not been able to live long cnougl. ,be taken in
this survey. Bull et a1. (1991 :95) reported on the taking ofthree channel c.n ":~h from
Pool B of the Kissimmee River during electrofishing work from March l')~' .hrough
December 1990. [Site Numbers-8, 17] [Total Sites = 2 (2.7%)] lli umbel'(,:ptured = 2
(0.01%)].
Habitat: The Channel Catfish typically occurs in deep pools and runs ovc: .and or rocks
in small to large streams; the species also occurs in lakes (Page and Burr] q,: ' I.
Biology: McLane (1955:105-108) provides information this species as pari): his study
of fishes of the S1. Johns River Basin. For additional information on penin-u.ar Florida
populations see Hale et al. (1986).
Remarks: Based on Richloam Fish Hatchery records for the period July! 'j +-
November 1999, more than 64,000 channel catfish have been stocked in l.u«: in the
Upper Kissimmee sub-basin. Stocking history: Tomlin Lake was stocked ) ".1. 1987 and
at least four times since, 2 large unnamed borrow pits along Van Eeghan I,z, )~;j were
stocked annually for 3 years, and approx. 10 small stock ponds (throughou: ;',\...;e) which
received about 50 each (P. Walsh, pers. Corn.. 1998). Chuck Starling. hem' ,'l' did not
confirm the catfish in Tomlin in 1987, so, according to P. Walsh, we shoul.l c» with the
data of C. Starling, Several man-made impoundments were stocked per j(. i ing
schedule: 3K in 10/93, 4K annually in 12/94. 3/96, 1/97, and 3/98 (Pat \II .: , 4 March
1998, pers com).
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Angelo Heilprin made a small collection of fishes in Lake Okeechobee near the
mouth of the Kissimmee River (Heilpen 1887:51). The only fish taken were "black-bass"
(Micropterus salmoides) and what Heilprin thought to be a new species of catfish, the
Okeechobee cat (voucher specimens deposited at ANSP). Heilprin (1887:51, 129; pl. 18)
provided a brief formal description of the catfish, proposing the scientific name Ictalurus
okeechobeensis. The Okeechobee catfish was redescribed by Fowler (1899), who
considered it to be a subspecies of Ameiurus lacustris .. Later, Fowler (1915:207) and
Bohlke (1984:115) listed it as subspecies of Ameiurus catus. Recently, Carter (1998:222)
examined the holotype and paratype and, based on the deeply forked tail and 26 anal
rays, identified them as Ictalurus punctatus. There is some confusion concerning the type
locality. Although the type locality of Ictalurus okeechobeensis is given as the
Kissimmee River by Gilbert (1998: 222), based on Heilprin (1887:51) the site was
actually Lake Okeechobee (the ANSP locality data for the species in question is given as
"Lake Okeechobee, Kissimmee River"). Based on our reading ofhis 1887 publication, it
seems apparent that Heilpen did not enter the Kissimmee River.
Vouchers: Study Area-UF 102557 (1). Kissimmee Basin-None known.
21. Tadpole Madtom (Noturus gyrinus) NATIVE
Identification: This is a small catfish characterized by having a long adipose fin attached
to the caudal fin (with only a slight notch separating the two fins). All other ictalurid
catfishes in the Kissimmee Basin have relatively short, thumb-shaped, adipose fin free
from caudal fin. Distinguishing characteristics and keys that include this species (and the
other four ictalurid catfishes found in the Kissimmee River Basin) are provided by Eddy
and Underhill (1978), Bennett and McFarlane (1983), Menhenick (1991), Etnier and
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Starnes (1993), Jenkins and Burkhead (1994), and Mettee et al. (1996). For additional
information see Page and Burr (1991:200 & Plate 26).
Size: To l Jcm (5 in) TL (Page and Burr 1991).
Geographic Range: This small catfish is native to many lowland areas in the eastern
half of the United States (Page and Burr 1991).
Kissimmee Basin Distribution: The Tadpole Madtom is widespread in the Kissimmee
River Basin and records exists for all three sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Tadpole
Madtom was found in streams, the Kissimmee Marsh complex, and one roadside ditch (9
sampling sites total). None of the 24 individuals caught were taken from small lakes,
swamps, isolated marshes, or Kissimmee River canals or remnant meanders. The highest
densities of these fish were observed at a small stream crossing Boswell Road (1.7 miles
south of Orange Hammock Road intersection; Management Unit 10), Morgan Hole
Creek, and Hicks Slough (on the border of Kissimmee Marsh). [Site Numbers- 17, 24,
25,38,40,44,45,61,63] [Total Sites = 9 (12.2%)] lliumber Captured = 24 (0.14%)].
Habitat: This species typically occurs in pools and backwaters of small and large
lowland streams; it also occurs in lakes (Page and Burr 1991).
Biology: McLane (1955:122-128) provides information this species, or a closely related
forms, as part of his study of fishes of the St. Johns River Basin.
Remarks: None.
Vouchers: Study Area-UF 100561 (3), 100586 (2), 101998 (4), 102120 (7), 102136
(2), 102150 (1), 102166 (1), 102581 (1). Kissimmee Basin-UF 32736 (6), 35611 (3),
72711 (1), 72756 (51); AMNH 22744 (16),52272 (2); CU 55117, CU 24222 [identified
as Schilbeodes mollis]; ANSP 78418 (1); UMMZ 158638 (16); ZMUU 2067 (?).
NOTE: Vouchers of ictalurid catfishes not identified to species: USNM
264818 (skull, "Ictalurus"sp. from Kissimmee River).
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CLARIIDAE: Labyrinth Catfishes
22. Walking Catfish (Clarias batrachus) FOREIGN
Identification: Clariid catfishes are somewhat eel-like with a cylindrical body, flattened
bony head, and a transverse mouth surrounded by four pairs of long barbels; Clarias
batrachus has a single long dorsal fin, without spines (Kottelat et al. 1993). The pectoral
spines are strong and finely serrated on both edges (Talwar and Jhingran 1992). The
species can be distinguished from native catfishes by the presence of 4 pairs of long
filamentous barbels, a long eel-like body, and a long dorsal fin (Eddy and Underhill
1978). Unlike the two other nonindigenous foreign catfishes (i.e., Hoplosternum and
Pterygoplichthys) known from the Kissimmee, the head and body of C. batrachus is
without bony plates or scutes, and the dorsal fin is much longer and has more rays (60 or
more soft rays). Distinguishing characteristics and a key that include this species (and the
four native ictalurid catfishes found in the Kissimmee River Basin) are provided by Eddy
and Underhill (1978). For additional information see Smith (1945:347-349), Eddy and
Underhill (1978), Page and Burr (1991:210), Talwar and Jhingran (1992:683-685), and
Kottelat et al. (1993:77 and Fig. 177).
Size: In reference to what is assumed to be specimens taken from native populations,
Kottelat et al. (1993 :77) reported maximum of 40 em (16 in) TL; Talwar and Jhingran
(1992:685) reported 46 em (18 in). However, there is some disagreement in the literature
concerning maximum size. Page and Burr (1991) reported that it grows to as much as 61
em (24 in) TL, but rarely over 36 em (14 in) in the U.S.
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Geographic Range: This species is native to Southeastern Asia (Lee et al. 1980, Talwar
and Jhingran 1992, Kottelat et al. 1993). It has been established in southern parts of
peninsular Florida since the late 1960s (Courtenay 1970, 1978, 1979, Courtenay and
Miley 1975, Loftus and Kushlan 1987, Fuller et al. 1999).
Kissimmee Basin Distribution: The Walking Catfish is known from all three sub-
basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured.
Bull et al. (1991:95) reported on the taking of7 walking catfish from Pool B of the
Kissimmee River during electrofishing work from March 1987 through December 1990.
It was not collected during pre-channelization surveys (FGFWFC 1957 cited in Bull et
al. 1991:59). [Site Numbers- 1, 6, 10,35,61,62,63] [Total Sites = 7 (9.5%)] lliumber
Captured = 8 (0.05%)].
Habitat: In peninsular Florida, this species typically occurs in backwaters and areas with
little or no current, including canals and smaller streams.
Biology: In India, the species has a short spawning period during July-August that
coincides with the monsoon period. According to Talwar and Jhingran (1992), in its
native range it often migrates to nearby inundated pools and puddles for breeding during
the rainy season. The two Indian researchers also note that maturity is reached at the end
of the first year and that the sexes can be differentiated externally during breeding season.
Remarks: Fuller et al. (1999) provide a brief review of the introduction history of this
fish in Florida. According to Talwar and Jhingran (1992), in its native range the species
inhabits fresh and brackish waters. Clariid catfishes have an accessory air-breathing
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organ allowing them to survive in low-oxygen conditions and even out of water. They
are able to move overland using their pectoral and pelvic fins for locomotion.
Vouchers: Study Area-UF 100555 (1),100563 (1),100583 (1),101939 (1),101968
(1), 102928 (1); NCSM 27432 (1). Kissimmee Basin-UF 32737 (2),81212 (1), 87983
(1).
LORICARIIDAE: Suckermouth Armored Catfishes
23. Sailfin Catfish (Pterygoplichthys m:l FOREIGN
Identification: Like allloricariid catfishes, members of the genus Pterygoplichthys have
a body covering of bony plates and a ventral mouth modified into a sucking disk.
Pterygoplichthys are somewhat distinct in having 9 to 14 dorsal fin rays. In contrast,
Hypostomus and most other loricariids have 7 (very rarely 8) dorsal fin rays. The
Pterygoplichthys in the Kissimmee River basin, is most similar in appearance to a pair
of species in the genus, ,r.. anisitsi and ,r.. disjunctivus. In adults and large juveniles of
both species, the abdomen is covered with large spots, many ofwhich are irregularly
joined to form a vermiculate pattern. The color pattern on the fins and dorsal body of P.
anisitsi typically is dark with white spots, although some large individuals are very dark
above with few spots. Weber (1992) used abdominal color pattern as an important trait
in distinguishing many of the closely-related members of the genus. The abdominal
pattern of most Kissimmee Pterygoplichthys agree with the pattern described and
illustrated for ,r.. anisitsi in Weber (1992). However, the same pattern is very similar to
that of a subset of Florida specimens all identified by Page (1994) as ,r.. disjunctivus, a
species endemic to the Amazon River basin and recently described as new by Weber
8-51
Nico et a1J26 May 2000
(1991). For distinguishing characteristics see Weber (1991, 1992), Page (1994). For
useful information on closely related species, see Page and Burr (1994:211) and Nico
and Martin (In press).
Size: Maximum size probably about 70 em (28 in) (Fuller et al. 1999).
Geographic Range: Native to South America (Weber 1992).
Kissimmee Basin Distribution: In the Kissimmee River Basin, Pterygoplichthys is
currently known only from the Upper Kissimmee Sub-Basin. Records exists for lakes
Marion and Kissimmee. Fish camp operating at Lake Marian reported catching hundreds
of "plecos" in cast nets during the past several years. There are three documented records
ofPterygoplichthys in the Kissimmee River basin, all from the upper part of the basin.
We collected two in Lake Marian on 11 April 1997. During recent months, juvenile
sailfin catfish, probably this species, were taken from Lake Kissimmee by researchers
from the University ofFlorida in July 1999. D. Fox (pers. comm, Florida Fish and Game
Conservation Commission, 2000) informed us that one or more armored catfishes have
become common in Lake Okeechobee. He is unaware of any records from the lower
Kissimmee River.
APR Distribution and Relative Abundance: [Site Numbers-None] [Total Sites = 0
(0%)] lliumber Captured = 0 (0%)].
Habitat: In peninsular Florida, sailfin catfishes typically occur in medium- to large-
sized rivers and canals, and lakes.
Biology: See information provided by Fuller et al. (1999).
Remarks: Fuller et al. (1999) provide a brief review of the introduction history of
Pterygoplichthys species in the United States. The existence of seemingly abnormal or
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intermediate abdominal color patterns in some specimens from introduced
Pterygoplichthys populations in Florida and Florida suggests the possibility of
introgressive hybridization (Nico and Martin 2000; LGN, unpublished data). Indeed, J.
W. Armbruster (Auburn University, pers. comm.) has seen a number ofPterygoplichthys
in the aquarium trade that he considers the products of artificial hybridization. In his
brief review of the genus, Armbruster (1997) listed 21 nominal species, of which 13 were
considered to be valid. Many different forms are in the aquarium trade. Genetic work, in
progress, comparing introduced populations of Pterygoplichthys with specimens
collected in South America may help resolve the hybridization issue.
Vouchers: Study Area--Not collected. Kissimmee Basin-UF #### (Note: others not
catalogued).
CALLICHTHYIIDAE: Plated Catfishes
24. Brown Hoplo (Hoplosternum littorale) FOREIGN
Identification: Hoplosternum littorale is an armored catfish characterized by having two
rows of overlapping, smooth bony plates on each side of the body. The mouth has two
pairs of well-developed barbels. The following traits are useful in distinguishing
Hoplosternum from Pterygoplichthys: dorsal fin short, consisting of a single, dorsal spine
at front followed by 7 or 8 dorsal fin rays (as opposed to a large spine followed by 9 or
more dorsal fin rays in Pterygoplichthys); abdomen plain, without spots or
vermiculations; pelvic fins not reaching to anal fin base (as opposed to pelvic fins
reaching to anal fin base); body plates relatively smooth, without small spines (as
opposed to body plates not smooth, typically with rows of small spines). Reis (1997)
recently reviewed and revised the genus Hoplosternum and related genera. He also
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provides keys, distinguishing characteristics, and illustrations. A photograph of a Florida
specimen appears in Nico et al. (1996).
Size: To 22 em SL (8.5 in) (Nico et al. 1996).
Geographic Range: This species is native to lowland areas of South America east of the
Andes from Venezuela, Trinidad, and the Guianas, south to Bolivia, Paraguay, and
northern Argentina (Reis 1997, Mol 1994). In Florida, introduced populations are
present in several drainages in the central part of the peninsula, including portions of the
Indian River, upper St. Johns, and Kissimmee (Nico et al. 1996, L. G. Nico, unpublished
data).
Kissimmee Basin Distribution: During recent years this species has been taken in the
Upper and Lower Kissimmee River sub-basins. Other recent records-Lake Hart (see
newspaper article) and wetlands bordering Lake Kissimmee.
APR Distribution and Relative Abundance: [Site Numbers- None] [Total Sites = 0
(0%)] lliumber Captured = 0 (0%)] (but see map).
Habitat: In peninsular Florida this species is known to occur in marshes, cattle ponds,
ditches, and sluggish streams.
Biology: For a review of their biology, see Nico et al. (1996).
Remarks: Fuller et al. (1999) provide a brief review of the introduction history of this
fish in Florida.
Vouchers: Study Area-UF (not catalogued). Kissimmee Basin-UF ( not catalogued).
APHREDODERIDAE: Pirate Perch
25. Pirate Perch (Aphredoderus sayanus)
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Identification: The Pirate Perch is a short, deep-bodied fish. The lateral line is absent or
incomplete. In adults, the anus and urogenital openings are under the throat area between
the gill membranes. The dorsal fm has 2 to 3 spines and 11 to 12 rays; the anal fin has 2
to 3 spines and 6 to 7 rays. Distinguishing characteristics and keys that include this
species are provided by Eddy and Underhill (1978), Bennett and McFarlane (1983),
Laenn and Freeman (1986), Menhenick (1991), Etnier and Starnes (1993), Jenkins and
Burkhead (1994), and Mettee et al. (1996). For additional information see Page and Burr
(1991:212 & Plate 6).
Size: To 14 em (5.5 in) TL (Page and Burr 1991).
Geographic Range: The Pirate Perch is widely distributed in lowland areas of the
Atlantic and Gulf Slope drainages and well as throughout much ofthe Mississippi River
basin, and some drainages of the Great Lakes (Page and Burr 1991).
Kissimmee Basin Distribution: This species is known from the Upper and Lower
Kissimmee sub-basins. There are no records from the Istokpoga Sub-basin.
APR Distribution and Relative Abundance: We collected only one Pirate Perch
during our investigations. That fish was taken from the small stream which crosses
Boswell Road (1.7 miles south of its intersection with Orange Hammock Road). [Site
Number-38] [Total Sites = 1 (1.4%)] lliumber Captured = 1 (0.01%).
Habitat: The Pirate Perch occurs in a wide variety of habitats including swamps,
vegetated sloughs, ponds, lakes, backwaters, and quiet pools of small and large streams;
it typically occurs over mud (Page and Burr 1991).
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Biology: McLane (1955:199-202) provides information this species as part of his study
of fishes of the St. Johns River Basin. Shepherd and Huish (1978) investigated the age,
growth, and diet of Pirate Perch taken from a coastal plain stream ofNorth Carolina.
Remarks: None.
Vouchers: Study Area-UF 102113 (1). Kissimmee Basin-UF 72652 (1), 72695 (20),
72712 (3), 72793 (3).
BELONIDAE: Needlefishes
26. Atlantic Needlefish (Strongylura marina) NATIVE
Identification: Needlefishes have an elongate body with both upper and lower jaws
extended into long beaks filled with sharp teeth. They have small cycloid scales that are
easily detached. Strongylura marina is characterized by having a caudal peduncle
without lateral keels; its predorsal scales (in front of dorsal fin) are numerous and tiny,
213 to 304 (Collette 1978). Distinguishing characteristics and keys that include this
species are provided by Collettee (1978), Eddy and Underhill (1978), Bennett and
McFarlane (1983), and Mettee et al. (1996). For additional information see Robins et al.
(1986: 106 & Plate 17).
Size: Maximum is 64 em (25 in) SL, common to 50 em SL (Collette 1978); to 61 em (24
in) (Robins et al. 1986).
Geographic Range: Western Atlantic from Massachusetts south around the Florida
peninsula, through the Gulf of Mexico, along the coast of Central and South America
south to lower Brazil (Collette 1978).
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Kissimmee Basin Distribution: This species is known from all three sub-basins.
However, the only records from the Istokpoga Sub-basin are collections in Lake
Istokpoga (Moxley et al. 1988, 1993). It was not collected during pre-channelization
surveys in the Lower Kissimmee Sub-basin (FGFWFC 1957 cited in Bull et al. 1991:59).
In his distribution map, Burgess (1980b) apparently was aware of only one site record for
this fish in the Kissimmee Basin.
APR Distribution and Relative Abundance: We did not encounter this fish during our
study. Bull et al. (1991 :95) reported on the taking of a single Atlantic Needlefish from
Pool B of the Kissimmee River during electrofishing work from March 1987 through
December 1990. [Site Numbers-None] [Total Sites = 0 (0%)] [Number Captured = 0
(0%)].
Habitat: This species occurs in coastal areas and mangrove-lined lagoons, where it is
rather common (especially small specimens); it also enters fresh water (Collette 1978).
Biology: McLane (1955:131-135) provides information this species as part ofhis study
of fishes of the St. Johns River Basin.
Remarks: This species can be caught by casting or trolling surface or near-surface lures
(Collette 1978).
Vouchers: Study Area-Not collected. Kissimmee Basin-UF 68833 (1), 76745 (2).
CYPRINODONTIDAE: Pupfishes/Springfishes
27. Sheepshead Minnow (Cyprinodon variegatus)
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Identification: Members of the genus Cyprinodon have upturned mouths and no lateral
line. Some researchers recognize two subspecies in peninsular Florida, the uncommon
inland form Cyprinodon variegatus variegatus (known as the Lake Eustis Pupfish) and
the widespread coastal form C. y. variegatus. According to Gilbert et al. (1992), the two
subspecies are very similar. The species is deep-bodied, with 5 to 8 triangular-shaped
dark bars on side of body. The dorsal fin has 10 to 12 rays and the anal fin has 9 to 11
rays. The subspecies C. y. hubbsi can usually be distinguished from C. y. variegatus by
the following characteristics: smaller size (usually less than 35 mm SL); usually 15 to 16
scales on series from dorsal-fin origin to midline of belly (usually 17 to 21 in C. y.
variegatus); 11 to 12 scales in series from dorsal-fin origin to pectoral-fin origin (versus
12 to 15); usually less than 30 scales in body-circumference (versus usually more than
30). For more detailed information, see Johnson (1974), Page and Burr (1991 :226), and
Gilbert et al. (1992). A few distinguishing characteristics and a key that includes this fish
(and Jordanella floridae) are provided by Eddy and Underhill (1978).
Size: Maximum typically 30 to 34 mm (1.2-1.4 in) SL for C. y. hubbsi; 40 to 50 mm
(1.6-2 in) SL for C. y. variegatus (Gilbert et al. 1992).
Geographic Range: Cyprinodon variegatus variegatus is widely distributed in and along
coastal areas of the Atlantic and Gulf. The Eustis Pupfish is endemic to inland central
Florida, where it is known only from a series of interconnected lakes forming the
headwaters of the Oklawaha River, the largest tributary of the St. Johns River (Gilbert et
al. 1992). While researching historical records of fishes taken from the Kissimmee River
Basin, we accessed records of the Swedish Museum ofNatural History and discovered a
collection of22 Cyprinodon variegatus (NRM 30025,10-25 mm SL) collected by E.
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Lonnberg from a site identified as "Kissimmee Creek" in Osceola County, on 15
February 1893. The collection ofCyprinodon in the Kissimmee Basin was not
mentioned by Lonnberg (1894). We recently examined the 22 specimens and have not
yet made a posititive determination as to subspecies.
Kissimmee Basin Distribution: Only known record (NRM 30025) of this species in the
basin is based on a collection of 22 specimens taken by Lonnberg in 1893 from a site
identified as "Kissimmee Creek" in Osceola County, presumably in the Upper
Kissimmee Sub-Basin. In all likelihood, the species is no longer extant in the Kissimmee
Basin. Just outside the Kissimmee Basin, C. y. variegatus has been recorded from several
sites along the northern shore of Lake Okeechobee (Gilbert et al. 1992).
APR Distribution and Relative Abundance: Not collected [Site Numbers-None]
[Total Sites = 0 (0%)] [Number Captured = 0 (0%)].
Habitat: Cyprinodon variegatus is typically found in relatively shallow areas of both
brackish and fresh waters. The Lake Eustis Pupfish inhabits the shallow (less than 30 em
deep) beaches of lakes in areas with clean, white, sand that is subject to heavy wave
action and usually devoid ofvegetation except for sparse to moderate growth ofpannic
grass (genus Panicum). It is uncommon in deep water or in dense vegetation (Gilbert et
al. 1992).
Biology: For information on life history of the Lake Eustis Pupfish, see Carr (1936),
Guillory and Johnson (1986), and Gilbert et al. (1992). McLane (1955:154-157) provides
additional information as part ofhis study of fishes of the St. Johns River Basin.
Remarks: Lonnberg (1894) did not report taking Cyprinodon from inland areas of
Florida. According to Page and Burr (1991), most of the differences used to separate this
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form (known as C. variegatus hubbsi and as C. hubbsi) from C. variegatus, mainly a more
slender body and caudal peduncle, seem likely to be only developmental responses to
lake habitat.
Vouchers: Study Area-Not collected. Kissimmee Basin-NRM 30025 (22)**.
28. Flagfish (Jordanella floridae) NATIVE
Identification: The Flagfish is a small, deep-bodied fish with an upturned mouth and no
lateral line. It has a large black spot on midside. The dorsal fin is long, 14 to 18 rays.
Distinguishing characteristics and an identification key that includes this species are
provided by Eddy and Underhill (1978). For additional information, see Page and Burr
(1991:230-231 & Plate 30).
Size: To 6.5cm (2.5 in) TL (Page and Burr 1991).
Geographic Range: The Flagfish is endemic to Florida, ranging from the southern part
of the peninsular northward to the St. Johns and Ochlockonee River drainages (Gilbert
and Burgess 1980a, Loftus and Kushlan 1987, Page and Burr 1991).
Kissimmee Basin Distribution: The Flagfish is known from all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Flagfish
were the eighth most abundant fish on the Range (621 captured; 3.75% of all fish); they
occurred at 32.4% of all sites sampled (24 sites). In general, populations were most
dense in marshes (a sum of 451 specimens gathered). The species was present, but
usually less numerous, in stream, lacustrine, and swamp habitats. The most individuals
were caught at two sites in Tick Island Marsh and one sight in Eight Mile Slough (195 &
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70, and 106 fish, respectively). Many (64) were captured in a marsh channel (that
intersects Eight Mile Road) in Management Unit 5. Interestingly, none were taken from
the stream portion ofArbuckle Creek, but 41 were captured in a slough area that adjoins
the creek. None were observed in any lakes. [Site Numbers-I, 3, 9,23,24,25,26,31,
32,33,34,37,38,40,43,50,53,58,59,60,66,67, 70, 74 ] [Total Sites = 24 (32.4%)]
[Number Captured = 621 (3.75%)].
Habitat: This species typically inhabits vegetated areas of sluggish streams and ponds,
and shallow areas of lakes.
Biology: Hunt (1953) describes the diet of Flagfish and other fishes taken from Tamiami
Canal. Loftus and Kushlan (1987) provides information this species as part of their study
of Everglades fishes. Gilbert and Burgess (1980a) give a very brief summary of its
biology and provide a few references.
Remarks: None.
Vouchers: Study Area-UF 101926 (4), 101948 (2), 101958 (14), 101977 (7), 101992
(9), 102005 (31), 102032 (195), 102072 (106), 102089 (7), 102103 (2), 102123 (23),
102132 (7), 102173 (54), 102571 (2), 102597 (1), 102609 (2), 102642 (41), 102730 (70),
102760 (5), 102842 (11), 102893 (4), 102898 (3); NCSM 27439 (6). Kissimmee
Basin-UF 6525 (4),28292 (4), 32905 (1),35556 (4),35614 (3), 36027 (7),68831 (1),
72667 (14), 72690 (17), 72714 (26), 72758 (4), 72791 (1), 72826 (135), 77646 (5). ClJ
23906; UMMZ 132736 (1), 132744 (1), 138444 (7); USNM 129872 (9) [Edgar Mearns].
FUNDULIDAE: Topminnows and Killifishes
29. Golden Topminnow (Fundulus chrysotus) NATIVE
Identification: Members of the family Fundulidae are relatively small fishes with
flattened head and back, upturned mouth, large eyes, and a single dorsal fin located far
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back on the body. Fundulus cluysotus have small gold spots or flecks on side. In
peninsular Florida, individuals with many black blotches or spots on body and unpaired
fins are fairly common. Large males have 8 to 11 bars (often faint) on the side of the
body. It has 7 to 9 dorsal-fin rays and 12 to 15 anal-fin rays. In the Kissimmee Basin,
this species may be confused with the Banded Topminnow (.E. rubrifrons). Gilbert et al.
(1992:748-749) give information to distinguish .E. cluysotus from .E. rubrifrons (and from
.E. auroguttatus. a species not known from the Kissimmee Basin). Although there are
several other features, two traits useful in distinguishing Fundulus cluysotus are: 7 pores
present in the preopercular series (versus 5 pores in E. rubrifrons); and gill rakers that are
relatively long and pointed and usually numbering 7 or 8, occasionally 6 (versus, gill
rakers rather short and stubby, usually numbering 9 or 10, occasionally 8). Distinguishing
characteristics and keys that include this species are provided by Eddy and Underhill
(1978), Laerm and Freeman (1986), and Mettee et al. (1996). For additional information
see Page and Burr (1991:219 & Plate 28).
Size: To 7.5 em (3 in) TL (Page and Burr 1991).
Geographic Range: This fundulid is native to lowland areas of Atlantic and Gulf Slope
drainages from Georgia to east Texas, and portions of the Mississippi River Basin from
the river mouth north to Missouri and Kentucky (Page and Burr 1991).
Kissimmee Basin Distribution: The are many records of Golden Topminnow from all
three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. The
Golden Topminnow was the third most widespread (present at 46, or 62.2% of sites) and
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the seventh most abundant fish (901 were captured, comprising 5.44% of all fish). These
fish were extremely ubiquitous; they were not found in only a few habitats, such as cattle
ponds, bomb craters, and natural seep pools. They were also not found in the Kissimmee
River canal (as was the Seminole killifish), but were found in remnant meanders.
However, densities at Kissimmee remnant meander and lake sites were generally lower
than those at marsh and stream sites. They were not collected at all from one lake
(Submarine Lake). The greatest numbers of golden topminnows were captured in the
Kissimmee Marsh complex (95 at one site), in the Tick Island! Eight Mile Slough area
(up to 90 per sample), at a borrow pit on the comer of Frostproof and Carter Roads (70),
and at Morgan Hole Creek (59 in one visit, but none in three others). Three out of four
roadside ditches/culverts that were sampled contained these fish. Thirty-four (34)
individuals were captured from one of these. We noticed that some individuals at a Blue
Jordan Swamp site were quite large. [Site Numbers-I, 3,4,5, 7, 8, 15,22,23,24,25,
26,29,30,31,32,33,34,35,36,37,38,40,41,42,43,44,45,47,48,49,50,51,53,58,
59,60,62,65,66,67, 70, 71, 72, 73, 74] [Total Sites = 46 (62.2%)] lliumber Captured =
901 (5.44%)].
Habitat: The Golden Topminnow occurs in a variety of habitats including marshes,
swamps, and other backwaters, vegetated pools of small streams, and the vegetated
margins of canals and large streams.
Biology: Hunt (1953:29) describes the diet of this and other fishes taken from Tamiami
Canal. McLane (1955: 186-187) provides information this species as part ofhis study of
fishes of the St. Johns River Basin.
Remarks: None.
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Vouchers: Study Area-UF 100576 (2), 101945 (5), 101955 (8), 101969 (10), 101971
(46), 101991 (95), 102011 (70), 102019 (1), 102036 (90), 102053 (3), 102067 (9),
102078 (78), 102093 (35), 102101 (34), 102115 (49), 102140 (59), 102146 (2), 102169
(17),102176 (17),102475 (16),102518 (1),102550 (1),102559 (7),102580 (42),
102589 (15), 102596 (5), 102605 (9), 102643 (5), 102654 (6), 102666 (3), 102729 (44),
102744 (1), 102754 (5), 102843 (19), 102853 (1), 102868 (46), 102873 (3), 102883 (3),
102891 (9), 102904 (1), 102911 (1), 103013 (5); NCSM 27436 (1). Kissimmee
Basin-UF 1216 (3), 28290 (2), 32904 (6), 35555 (4), 35562 (1), 35570 (2), 35612 (1),
36025 (1),68836 (1), 68845 (2), 72647 (8), 72665 (13),72689 (4), 72713 (18), 72757
(15), 72825 (38), 77648 (2), 101880 (1); AMNH 22747 (2),52266 (4); CU 2534, 23905,
24233,55121; USNM 129873 (13) [Edgar Mearns]; ZMUU 1907 (?) [as Lygonectes
"henskelli" = henshalli]. }
30. Lined Topminnow (Fundulus lineolatus) NATIVE
Identification: This is the only species belonging to the group known as starhead
topminnows found in the Kissimmee Basin. Starhead minnows are characterized, in part,
by having a broad dark bar or teardrop under eye. Male Fundulus lineolatus have 11 to
15 dark green bars on side of body; females have 6 to 8 narrow horizontal dark lines or
stripes on side of body. The species has 6 to 8 dorsal-fin rays and 8 to 11 anal-fin rays.
Distinguishing characteristics and'keys that include this species are provided by Bennett
and McFarlane (1983), Laerm and Freeman (1986), Menhinick (1991), and Jenkins and
Burkhead (1994). For additional information see Eddy and Underhill (1978), Page and
Burr (1991:222 & Plate 29), and Gilbert et al. (1992). Before E.lineolatus was
recognized as a distinct species, reports on fishes of the Kissimmee River Basin typically
referred to this species as the Starhead Topminnow Fundulus nottii (sometimes spelled
Fundulus notti) (a closely-related form not known from the Kissimmee Basin).
Size: To 8.4 em (3.25 in) TL (Page and Burr 1991).
Geographic Range: The Lined Topminnow is native to Atlantic and Gulf Slope
drainages from North Carolina to a portion of the Florida panhandle (Page and Burr
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1991). In peninsular Florida, this species is fairly common south to about the Kissimmee
River. South of Lake Okeechobee, we have collected this fish in Loxahatchee National
Wildlife Refuge. Loftus and Kushlan (1987) evaluate the validity and provide details on
a few earlier records from more southern points in Florida.
Kissimmee Basin Distribution: This species is known from all three major sub-basins.
Bull et aI. (1991:95) reported taking Lined Topminnow from Pool B of the Kissimmee
River. It was not collected during pre-channelization surveys (FGFWFC 1957 cited in
Bull et aI. 1991:59).
APR Distribution and Relative Abundance: We found this species at ## (###%) of the
74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Lined
topminnows were found at 19 (25.7%) of the sampled sites. Still-water habitats which
contained these fish included roadside ditches, both isolated and streamside marshes, and
lakes. In fact, the overwhelming majority of the cumulative total of 183 captured fish
were collected from small lakes, predominantly Submarine Lake (43 fish) and a shallow
lake in the northeast part of Bravo Range (94 fish). Much fewer fish were collected at
other sites where the species was present. In fact, for each of the remaining 17 sites, an
average of 2.7 fish was collected. None were encountered in any lotic habitats except for
2 found in Morgan Hole Creek, 1 in Tomlin Gulley, and 1 in a small intermittent stream
(Mgmt. Unit 2 at Frostproof Rd.). [Site Numbers-19, 20, 21, 24, 29, 30,31,35,37,39,
41,42,45,48,59,60,62,63,68] [Total Sites = 19 (25.7%)] lliumber Captured = 183
(1.10%)].
Habitat: The Lined Topminnow is most common in marsh habitat.
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Biology: McLane (1955:169-170) provides information this species as part ofhis study
of fishes of the St. Johns River Basin.
Remarks: LN 96-53 - habitat shallow edge; includes large male. Commonly called
"starhead topminnows" in early reports on Kissimmee River fishes.
Vouchers: Study Area-UF 100577 (1),100585 (2),101965 (3),101990 (2),102018
(94), 102040 (2), 102065 (8), 102095 (1), 102102 (4), 102165 (1), 102473 (1), 102509
(1), 102516 (3), 102591 (9), 102758 (1), 102925 (5). Kissimmee Basin-AMNH 22748
(5) [as F. notti]; CU 24227; UMMZ 138445 (6).
31. Redface Topminnow (Fundulus rubrifrons) NATIVE
Identification: This is a rather nondescript topminnow. Large males have 12 to 15
narrow bars (sometimes faint) along side of body. The dorsal fin origin is in front of anal
fin origin. The species has 6 to 8 dorsal-fin rays and 9 to 10 anal-fin rays. The species is
somewhat similar in appearance to the Golden Topminnow Fundulus cluysotus. Gilbert
et al. (1992:748) give information to distinguish E. rubrifrons from E. chrysotus (and
from E. auroguttatus, a species not known from the Kissimmee Basin). Although there
are other features, several traits useful in distinguishing Fundulus rubrifrons are: 5 pores
present in the preopercular series (versus 7 pores in E. chrysotus); and gill rakers rather
short and stubby, usually numbering 9 or 10, occasionally 8 (versus gill rakers that are
relatively long and pointed and usually numbering 7 or 8, occasionally 6). According to
Gilbert et al. (1992), in earlier literature the name Fundulus cingulatus was erroneously
associated with E. rubrifrons and one or a few other related fishes (e.g., Page and Burr
1991:219-220 & Plate 28). As such, past records of Banded Topminnow Fundulus
cingulatus from the Kissimmee River Basin, most likely refer to what is now recognized
as E. rubrifrons.
Size: Uncertain, possibly to about 7.8 em (3 in) TL.
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Geographic Range: Endemic to the southeastern U.S. including much of peninsular
Florida northward to the Okefenokee Swamp area of southeastern Georgia and the
Altamaha River drainage of east-central Georgia (Gilbert et al. 1992:757).
Kissimmee Basin Distribution: There are a few records of this species from all three
major sub-basins. Bull et al. (1991:95) report ofBanded Topminnow Fundulus
cingulatus from Pool B of the Kissimmee River is most certainly in reference to this
species. Distribution map records of Gilbert and Burgess (1980b) for .E. cingulatus in the
Kissimmee Basin and other areas of peninsular Florida also should be for .E. rubrifrons.
It was not collected during pre-channelization surveys (FGFWFC 1957 cited in Bull et al.
1991:59).
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) ofall fish captured. The
Redface Topminnow was found at 50% of the sites visited, and was the fourth most
numerically dominant species (1063 were captured; it comprised 6.41% of all fish
captured) in our samples. The distribution of this fish was geographically skewed away
from Arbuckle Lake, Creek, and Marsh and the Kissimmee River. Instead, this species
was frequently observed in a wide variety of more inland bodies of water ranging from
ditches and creeks to swamps and small lakes. Interestingly, wherever this species was
present, its sister species, the Seminole killifish (see below), was absent. However,
another congener, the Lined Topminnow, was sometimes found to coexist. The Redface
also existed where it seemed few species could (e.g. bomb craters, natural seep pools,
Tomlin Lake). By far, the highest population density of this fish was found in an
intermittent stream and adjacent ditch! borrow pit (at North Fence East Rd., 0.8 miles east
of Wise Road in Mgmt. Unit 5). At this site, there were 348 captured-nearly seven
times as many as the next most numerous species, the Eastern Mosquitofish. This species
was also the most numerically abundant in another small stream (at Frostproof Rd.) in
Management Unit 2. Finally, redface topminnows was also plentiful in certain isolated
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marshes and clearly predominated the periphery ofBill's Bay (102 were captured there).
[Site Numbers-4, 5, 16, 18,23,24,26,28,29,30,31,32,33,34,35,36,37,38,39,40,
42,45,46,47,48,49,51,52,53,54,55,57,58,60,62,68, 71] [Total Sites = 37 (50%)]
[Number Captured = 1063 (6.41%)].
Habitat: This fundulid occurs in marshes, swamps, sluggish small streams, and the
shallow vegetated margins of lakes and ponds.
Biology: McLane (1955:180-182) provides information on this species (under the name
E. cingulatus) as part ofhis study of fishes of the St. Johns River Basin. We noted that
males in breeding condition had red caudal and anal fins.
Remarks: None.
Vouchers: Study Area-UF 100578 (16),101956 (1), 101970 (8),101972 (2),101989
(2), 102012 (16), 102020 (3), 102033 (36), 102057 (348), 102066 (7), 102070 (5),
102092 (14),102100 (25),102116 (1),102127 (38),102141 (2), 102168 (7),102177
(110), 102474 (63), 102503 (2), 102511 (102), 102590 (30), 102606 (9), 102633 (1),
102655 (23),102662 (17),102665 (7),102728 (7),102743 (18),102745 (10),102748
(43), 102750 (46), 102856 (3), 102869), 102874 (5), 102924 (2). Kissimmee Basin-UF
28291 (1),34986 (8), 36026 (2), 72666 (6), 77503 (1); AMNH 16133 (6)** [previously
catalogued as E. confluentus]; UMMZ 138446 (II) [identified as E. contluentus. 110t
examined]; USNM 177935 (2) [identified as F. cingulatus. E. Mearns collection. not
examined]. MAY NEED TO CHECK ANSP 96825 (4) [IDENTIFIED AS FUNDULUS
SP.]
32. Seminole Killifish (Fundulus seminolis) NATIVE
Identification: The Seminole Killifish is a large killifish. The side of the body green
(somewhat metallic). Males have rows of small black spots on side of body. Females
and young have 12 to 14, usually faint, narrow bars. It can be distinguished from other
Fundulus known from the Kissimmee Basin, based on the number of dorsal- and anal-fin
rays. The Seminole Killifish has 16 to 17 dorsal-fin rays (versus less than 10 in other
Kissimmee Fundulus species) and 13 anal-fin rays (versus less than 12). Distinguishing
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characteristics and a key that includes this species are provided by Eddy and Underhill
(1978:141). For additional information, see Page and Burr (1991:216 & Plate 28).
Size: To 16 em (6.5 in) TL (page and Burr 1991).
Geographic Range: The Seminole Killifish is endemic to Florida, and distributed
throughout much of the Florida peninsula (Gilbert 1980c, Page and Burr 1991), including
the southern part of the peninsula where it ranges southward to the limits of fresh water in
the southern Everglades (Loftus and Kushlan 1987).
Kissimmee Basin Distribution: The Seminole Killifish is known from all three major
sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Seminole
killifish were by far the least widespread (7 localities, 9.5% of sampled sites) and least
abundant (19 fish captured) of all fundulids. All but one specimen were caught in the
Kissimmee River canal or remnant meanders. The only other individual was captured in
Lake Arbuckle. [Site Numbers-I, 2, 9,10,11,69, 72] [Total Sites = 7 (9.5%)]
lliumber Captured = 19 (0.11%)].
Habitat: In peninsular Florida, we have encountered this species along the margins of
medium- and large-sized streams, backwaters of large streams, and in shallow areas of
large lakes.
Biology: McLane (1955: 170-177) provides information this species as part of his study
of fishes of the St. Johns River Basin. For additional information on the biology of
peninsular Florida populations, see Durant et al. (1979), Gilbert (1980c:528), and Loftus
and Kushlan (1987).
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Remarks: This fish is hardy and often sold as a bait fish in central and southern Florida
(Swift et al. 1977).
Vouchers: Study Area-UP 101920 (4), 101934 (1), 102912 (2); NCSM 27377 (1),
27437 (1), 27468 (1). Kissimmee Basin-UP 35563 (14),35613 (23), 68834 (4), 72792
(2), 76741 (40); CU 24232,24477,42452; UMMZ 158567 (15), 158640 (1).
33. Pygmy Killifish (Leptolucania ommata) NATIVE
Identification: This is a small, slender fish, with a rather large black spot (ocellus) at
base of caudal fin. Males have 5 to 7 (possibly up to 9) faint bars on the rear half of side
between the anal and caudal fins; females have a dusky brown stripe along body and a
black spot on midside just in front of anal fin. The species has 6 to 8 dorsal-fin rays and
9 to 10 anal-fin rays. Distinguishing characteristics and keys that include this species are
provided by Eddy and Underhill (1978), Laerm and Freeman (1986), and Mettee et al.
(1996). For additional information see Page and Burr (1991:225 & Plate 29).
Size: To 2.9 cm (1.25 in) TL (Page and Burr 1991). Contrary to Page and Burr (1991),
its distribution in the Florida panhandle probably extends south to Lake Okeechobee.
Geographic Range: The Pygmy Killifish is native to Atlantic and Gulf Slope drainages
from Georgia to eastern Alabama (Page and Burr 1991). In Florida, its range extends
south to the central part of the peninsula (Loftus and Kushlan 1987).
Kissimmee Basin Distribution: One or a few records of Pygmy Killifish exist for each
of the major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of the
74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Pygmy
killifish, which comprised 2.87% (475) of all fish captured on the Range, was most
abundant in small, isolated waters but seemingly absent from large systems (such as the
Kissimmee River and all associated marshes, and the entire Arbuckle complex). The 17
sites where they were found were comprised of roadside ditches, isolated lakes and
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marshes, swamps, creeks and small streams, and a borrow pit. The sites where the
greatest numbers were captured were Deadins Pine Swamp (Ill), followed closely by
lakes in Bravo Range (94) and Foxtrot Range (78). High densities in marshes were found
at sites in Management Units 12 Gust north of Kulhanek Road near Ramsey Rd.) and 1
(off ofNorth Fence West, 0.4 mile west of Carter Rd.). Of all stream habitat sites, one at
Willingham Branch Creek offered the most captures (25). [Site Numbers-4, 5, 26, 30,
35,36,39,40,41,42,47,48,53,59,60,62,68] [Total Sites = 17 (23%)] [Number
Captured = 475 (2.87%)].
Habitat: In APR, we encountered Pygmy Killifish in marshes, swamps, sluggish small
streams, ditches, and the shallow vegetated margins of lakes and ponds.
Biology: McLane (1955:166-168) provides information this species as part of his study
of fishes of the St. Johns River Basin.
Remarks: Distribution maps of Gilbert and Burgess (1980c) and Page and Burr (1991)
indicate this species is absent from all or most of the Kissimmee Basin. This small fish
obviously is overlooked in most fish surveys and it probably is much more common than
records seem to suggest.
Vouchers: Study Area-UF 100573 (5),101964 (78),102009 (13),102021 (94),
102054 (7), 102064 (51), 102105 (12), 102135 (2),102510 (8),102520 (3), 102592 (29),
102614 (12), 102653 (11), 102757 (7), 102852 (25), 102865 (12), 102921 (3).
Kissimmee Basin-ANSP 96853 (11).
34. Bluefin Killifish (Lucania goodei) NATIVE
Identification: This is a small fish, with a zigzag black stripe extending from tip of snout
to black spot at base of caudal fin. Males have a black band at base of dorsal and anal
fins. The species has 9 to 12 dorsal-fin rays. Distinguishing characteristics and keys that
include this species are provided by Eddy and Underhill (1978), Menhenick (1991), and
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Mettee et al. (1996). For additional information see Page and Burr (1991 :224-225 &
Plate 29).
Size: To 5 em (2 in) TL (Page and Burr 1991).
Geographic Range: The Bluefm Killifish is native to Atlantic and Gulf Slope drainages
from South Carolina to the Florida panhandle; it is found throughout the Florida
peninsula (Loftus and Kushlan 1987; Page and Burr 1991).
Kissimmee Basin Distribution: This species is known from all three major sub-basins.
APR Distribution and Relative Abundance: The bluefin killifish was only slightly less
widespread than the pygmy killifish (found at 14, i.e. 18.9% of sites) but six times less
abundant (79 collected). Also unlike Leptolucania, this fish seemed to exist in larger
systems, not small or isolated bodies of water. In fact, all fish collected were from areas
closely associated with Arbuckle Creek (52% of all captures), Lake Arbuckle, or the
Kissimmee River. Sampling at one site on Arbuckle Creek (approximately 1 mile south
of Ebersbach Road via levee road) yielded 22 specimens, the most caught at a single
locality. [Site Numbers-I, 2, 3,7,9, 10, 17,22,43,44,65,66,70,72] [Total Sites = 14
(18.9%)] lliumber Captured = 79 (0.48%)].
Habitat: In peninsular Florida, we have encountered this species in swamps, marshes,
and wet prairies, the backwaters of large streams, roadside ditches, and the shallow
vegetated margins of canals, streams, and lakes.
Biology: Hunt (1953) describes the diet of this and other fishes taken from Tamiami
Canal. McLane (1955:157-160) provides information this species as part of his study of
fishes of the St. Johns River Basin.
Remarks: None.
Vouchers: Study Area-UF lO339 (2),101921 (2), 101932 (2),101940 (14),102145
(12),102648 (16),102841 (3), 102881 (2), 102897 (2),102906 (1),103015 (7); NCSM
27440 (2), 27469 (3). Kissimmee Basin-UF 2826 (2),32738 (2), 32802 (1), 35615 (2),
62449 (2),68829 (5), 72646 (8), 72668 (2), 72691 (43), 72715 (74), 72759 (22), 72790
(1), 72827 (27), 77647 (1), 101881 (5); TU 22954 (29); CU [first three lots all as
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Chriopeops goodei] 23908,24223,24479; CU 42453; UMMZ 158568 (3); USNM
148219 (5) [Edgar Mearns collection]; NRM 30024 (8).
NOTE: Museum vouchers of fundulids not identified to species include the following--
Fundulus sp.: ANSP 96825 (4); NRM 14110 (5),30017 (1), 30021 (3),29977 (3).
POECILIIDAE: Livebearers
35. Eastern Mosquitofish (Gambusia holbrooki) NATIVE
Identification: Distinguishing characteristics and keys that include this species
(sometimes treated as Gambusia affinis) are provided by Bennett and McFarlane (1983),
Laerm and Freeman (1986), Menhinick (1991), Etnier and Starnes (1993), and Jenkins
and Burkhead (1994). For additional information see Rauchenberger (1989) and Page
and Burr (1991 :235-237 & Plate 31). Eddy and Underhill (1978) and Page and Burr
(1991) treat G. holbrooki as a subspecies of G. affinis.
Size: To 6.5 em (2.5 in) TL (Page and Burr 1991).
Geographic Range: Native to Atlantic and Gulf Slope drainages as far west as southern
Alabama (Rauchenberger 1989, Page and Burr 1991).
Kissimmee Basin Distribution: This species is widespread in all three major sub-
basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. This
species is the most widespread and numerous vertebrate in the state of Florida and it was
the most frequently encountered and most abundant fish species on the Range. It
occurred in 67 of74 sites (90.5%) and 5772 individuals (comprising 34.83% of all fish
captured) were observed. It was more than three times more abundant than the second
most abundant species, the least killifish. The only bodies of water where the species
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was not collected were one cattle pond and one bomb crater. Relatively few were taken
from the Kissimmee River canal zone, probably because of the sampling technique used
and the areas sampled. The sites where the most specimens were captured were located
at a stream/marsh (367) intersecting Eight Mile Road (Management Unit 5), at
Submarine Lake (one sample yielded 325, conversely another yielded none) and in the
Kissimmee Marsh complex (sampling yielded 319, 277, and 142 fish). [Site
Numbers--l,2,3,4,5, 7,8,9,10,13,15,16,17,18,19,20,21,22,23,24,25,26,27,
28,29,30,31,32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,
53,54,55,57,58,59,60,61,62,63,64,65,66,67,69, 70, 71, 72, 73, 74] [Total Sites =
67 (90.5%)] lliumber Captured =5772 (34.83%)].
Habitat: The Eastern Mosquitofish is found in a broad range of shallow habitats. In
peninsular Florida, we have encountered this species in swamps, marshes, and wet
prairies, the backwaters oflarge streams, roadside ditches, ponds, pools ofboth
permanent and temporary small streams, and the margins of lakes, canals, and medium-
and large-sized streams.
Biology: Studies on populations in the Florida peninsula include Hunt (1953), McLane
(1955:187-191), and Furse and Davis (1996). Furse and Davis (1996) examined the
stomach contents of 120 Eastern Mosquitofish (11-39 mm TL) taken from Pool C of the
Kissimmee River during the period 1994-1996. The most common food items identified
included aquatic insects (mostly chironomids), small crustaceans (primarily copepods and
cladocerans), and aquatic arachnids. Insects were found in 83 (69.2%) of the stomachs
and accounted for 47.8% of the total biomass. Algae and detritus were found in 77
(64.2%) stomachs and made up 40.8% of the total biomass. Hunt (1953) describes the
diet of this and other fishes taken from Tamiami Canal.
Remarks: LN 96-48--one melanistic form.
Vouchers: Study Area-- UF 100559 (14), 100565 (14), 100581 (6), 100594 (7), 101924
(12),101928 (13),101944 (61),101954 (41),101960 (63),101980 (190),101996 (319),
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102006 (219), 102022 (54), 102037 (228), 102055 (50), 102060 (47), 102069 (167),
102081 (149), 102117 (141),102129 (141),102143 (65),102164 (37),102175 (167),
102472 (54), 102505 (9), 102507 (64), 102512 (29), 102552 (8), 102558 (51), 102575
(142),102588 (186),102602 (77), 102608 (27),102617 (1),102634 (56),102638 (42),
102646 (115), 102656 (67), 102659 (32), 102663 (41), 102725 (67), 102740 (27), 102747
(15),102751 (40), 102753 (25),102840 (17),102850 (35),102867 (69),102871 (113),
102872 (15), 102890 (7), 102892 (28), 102902 (4), 102913 (14), 102922 (16), 103014
(48); NCSM 27378 (19),27435 (26),27470 (12). Kissimmee Basin- UF 1235 (-1),
5000 (15), 28293 (121),32739 (3), 32793 (1),32803 (9),32906 (3), 34987 (15), 35557
(2),35564 (76), 35616 (30), 36028 (4), 68830 (28), 72648 (19), 72669 (13), 72680 (4),
72692 (289), 72716 (76), 72760 (76), 72789 (43), 72828 (875), 76736 (18), 77649 (25),
101878 (3); NCSM 27543 (30); AMNH [all as G. affinis] 16130 (2), 22745 (11), 52275
(68); TU 22955 (2); CU [all as G. affinis] 23909,24238,24478,42454,55118; ANSP
96836 (18) [as G. affinis]; UMMZ [all as G. affinis] 132738 (5), 132741 (5), 132746
(19),138448 (62),158570 (7),158639 (15),158649 (16); USNM 129871 (10+),14218
(I) [both Edgar Mearns collections]; NRM 30016 (5), NRM [all as G. affinis] 30040 (1),
29978 (18),29987 (18); ZMUU 1659 (?) [as Gambusia patinclis].
36. Least Killifish (Heterandria formosa) NATIVE
Identification: Distinguishing characteristics and keys that include this species are
provided by Eddy and Underhill (1978), Laenn and Freeman (1986) and Menhenick
(1991). For additional information see Page and Burr (1991:239 & Plate 31).
Size: To 3.6 ern (1.5 in) TL (Page and Burr 1991).
Geographic Range: This species is native to Atlantic and Gulf Slope drainages from
North Carolina to Louisiana; it ranges throughout the Florida peninsula (Page and Burr
1991).
Kissimmee Basin Distribution: The Least Killifish is widespread in all three major sub-
basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. The
second most abundant fish (1454; 8.77% of total) on the Range, the least killifish was the
fourth most frequently encountered species in the field (44 sites, 59.5% of all). Based on
our sampling, the most productive areas for this species were sloughs (e.g. one off of
8-75
Nico et alJ26 May 2000
Arbuckle Creek: 166 fish), marshes (Kissimmee Marsh complex site: 264 fish) and small
streams (see below). Although not always numerous, individuals were captured in most
lakes (however, not Fenceline Lake or the lake in Bravo Range). They were also not
encountered in cattle ponds, bomb craters, or natural seep pools, and were rare in the
Kissimmee River canal, Arbuckle Creek, and Lake Arbuckle. The overall abundance of
these fish in streams in the east basin (359 collected from four sites) of the Range by far
exceeded that of the west (75 collected from 11 sites). This discrepancy is due in part to
the vast numbers of the species encountered at Gum Branch (a tributary of the Kissimmee
River in Management Unit 8) and another small stream which crosses Boswell Road (1.7
miles south of Orange Hammock Road, Management Unit 10). All but 6 specimens
found in the east basin were taken from these two sites. [Site Numbers-I, 2,3,4, 7, 13,
15, 17, I9,2I,22,23,24,25,26,3I,32,33,34,35,3~38,40,4I,42,43,45,48,50,53,
58,59,60,62,63,64,65,66,67,68, 70, 71, 72, 74] [Total Sites = 44 (59.5%)] lliumber
Captured = 1454 (8.77%)].
Habitat: The Least Killifish inhabits a wide range of shallow habitats. In peninsular
Florida, we have encountered this fish in swamps, marshes, and wet prairies, the
backwaters of large streams, roadside ditches, ponds, pools of both permanent and
temporary small streams, and the margins of lakes, canals, and medium- and large-sized
streams.
Biology: Hunt (1953) describes the diet of Least Killifish and other fishes taken from
Tamiami Canal. McLane (1955: 197-198) provides information this species as part of his
study of fishes of the 81. Johns River Basin. LN 96-44: gravid females, very large
Remarks: None.
Vouchers: Study Area- UF 100566 (2), 100582 (16), 100595 (1), ]0] 942 (42), ]0] 953
(5),101961 (4), 101976 (6),101997 (52),102001 (34), 102039 (136),102063 (3),
102073 (66), ]02080 (259), ]02106 (8), 1021]8 (94), 102130 (5]), 102144 (7), 102167
(4),102174 (49),102521 (2),102565 (4),102579 (1),102594 (2),102601 (64), 102611
(2),102618 (1),102641 (166), 102727 (59),102759 (13),102839 (22),102849 (1),
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102875 (4), 102879 (1), 102895 (4), 102899 (5), 102905 (4), 103016 (6); NCSM 27438
(3),27471 (2). Kissimmee Basin- UF 28294 (16), 32740 (6), 35558 (6), 35565 (6),
35617 (6), 36029 (5), 68823 (2), 72649 (5), 72670 (22), 72693 (84), 72717 (18), 72761
(19), 72788 (1), 72829 (455), 77650 (8), 101877 (1); NCSM 27544 (1); AMNH 22746
(1),52269 (2); TV 22958 (1); CU 23907,24229,55120; ANSP 96917 (12); UMMZ
132739 (1),132742 (4),132745 (4), 138449 (55); USNM 148220 (1) [Edgar Mearns
collection]; NRM 30039 (1), 14108 (6),29976 (2).
37. Sailfin Molly (Poecilia latipinna) NATIVE
Identification: Distinguishing characteristics and keys that include this species are
provided by Eddy and Underhill (1978) and Menhenick (1991). For additional
information see Page and Burr (1991:232-233 & Plate 31).
Size: To 15 em (6 in) TL (Page and Burr 1991).
Geographic Range: This poeciliid is native to Atlantic and Gulf Slope drainages from
North Carolina to Texas, and south to Veracruz, Mexico (Page and Burr 1991).
Kissimmee Basin Distribution: The Sailfin Molly apparently is common in all three
major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Sailfin
mollies were the least widespread (13 sites) and numerous (61 fish) of the livebearing
fishes found on the Range. The majority (i.e. 43) of sailfin mollies were collected in lotic
areas. Others were found in sloughs and small still-water environments. They were
never encountered in swamps, isolated marshes, or lakes. Most captures took place in a
slough of Arbuckle Creek (10 fish), a Kissimmee River remnant meander site (8 fish), a
site along the inundated shoreline of the Kissimmee River canal (8 fish), and a culvert (at
Van Hook! T. P. Weeks Road and Tick Island Road) in Tick Island Marsh (7 fish). Some
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individuals were collected from borrow pits. [Site Numbers-8, 25, 26, 31, 33, 34, 38,
43,44,45,65,66, 70.] [Total Sites = 13 (17.6%)] lliumber Captured = 61 (0.37%)].
Habitat: In peninsular Florida, we have encountered Sailfm Molly in a variety of shallow
habitats, including marshes, and wet prairies, the backwaters of large streams, roadside
ditches, ponds, pools of both permanent and temporary small streams, and the margins of
canals and medium- and large-sized streams.
Biology: McLane (1955:191-196) provides information this species as part ofhis study
of fishes ofthe St. Johns River Basin.
Remarks: None.
Vouchers: Study Area-UF 101941 (8), 101959 (4),102013 (1),102041 (7), 102088
(4), 102125 (3), 102170 (1), 102555 (1), 102573 (5), 102645 (10), 102888 (2), 102894
(5). Kissimmee Basin-UF 410 (1), 6714 (6), 32907 (1),35618 (4), 36030 (1),68824
(4), 72650 (1), 72694 (148), 72718 (16), 72787 (5), 72830 (1556), 76740 (1), 77651 (8),
101879 (2). CU [as Mollienesia latipinna] 24221,24476; NRM 9612 (16).
ATHERINIDAE: Silversides
38. Brook Silverside (Labidesthes sicculus) NATIVE
Identification: Distinguishing characteristics and keys that include this species (and
Menidia beryllina) are provided by Eddy and Underhill (1978), Menhenick (1991), and
Metee et al. (1996). For additional information see Bennett and McFarlane (1983),
Laerm and Freeman (1986), Page and Burr (1991:240-241 & Plate 32), Etnier and
Starnes (1993), Jenkins and Burkhead (1994), and Rhode et al. (1994).
Size: To 13 ern (5 in) TL (Page and Burr 1991).
Geographic Range: The Brook Silverside is native to Atlantic and Gulf Slope drainages
from South Carolina to the Mississippi River; it occurs in much of the Mississippi River
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basin and in the Great Lakes and St. Lawrence area (Page and Burr 1991). It is known
from throughout the Florida peninsula (Loftus and Kushlan 1987, Page and Burr 1991).
Kissimmee Basin Distribution: This species is apparently common and widespread in
all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Brook
silversides were captured at 13 (17.6% of) sites. All but three were flowing water
habitats. Over all sites, 49 were captured. This species was observed at every
Kissimmee River canal site (23 were captured at one) and in 3 out of 4 remnant meander
sites. Although not collected from small lakes, this fish was found in Lake Arbuckle (13
individuals total). It was not observed in any swamps, isolated marshes (although a
single specimen was taken from Tick Island Marsh), or small streams (one was captured
from Arbuckle Creek). The closely related inland silverside (Menidia beryllina) was not
found at any site during the sampling period, although it is very common in many areas
of Florida. [Site Numbers-I, 2, 8, 9, 10, 11, 12, 13, 14,22,32,69, 72] [Total Sites = 13
(17.6%)] lliumber Captured =49 (0.30%)].
Habitat: In peninsular Florida, we have encountered this species in a variety of medium-
and large-sized canals and streams, as well as in permanent small streams, lakes, and
large marshes.
Biology: McLane (1955 :212-214) provides information this species as part of his study
of fishes of the St. Johns River Basin.
Remarks: None.
Vouchers: Study Area-UF ZFSU10338 (1).101922 (1),101937 (1),10255] (1),
102600 (1), 102735 (1), 102909 (2), 1030] 7 (2), 103679 (3); NCSM 27375 (11),27434
(1),27472 (23). Kissimmee Basin-UF 32741 (47),32794 (2), 32804 (1), 356]9 (12),
68825 (2), 72651 (3),72671 (8),727]9 (4), 72762 (34), 72786 (9), 76737 (12),101882
(2); NCSM 27545 (2); TU 22956 (1); CU 23912, 24231; UMMZ 158562 (348),158574
(44), 158647 (73), 158652 (6).
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NATIVE
Identification: Another name for this species is the Inland Silverside. Distinguishing
characteristics and keys that include this species (and Labidesthes sicculus) are provided
by Eddy and Underhill (1978), Menhenick (1991), and Metee et al. (1996). For
additional information see Page and Burr (1991:241 & Plate 32) and Rhode et al. (1994).
Size: To 15 em (6 in) TL (Page and Burr 1991).
Geographic Range: This species is known from Atlantic and Gulf drainages from
Maine to Texas, and into Mexico; it occurs throughout the Florida peninsula (Page and
Burr 1991).
Kissimmee Basin Distribution: A few records exist for the Upper and Lower
Kissimmee sub-basins. Tidewater Silverside have appeared in fish catches in many of
the lakes in the Upper Kissimmee Sub-basin (e.g., Wegener et al. 1975, Wegener and
Williams 1975). In the Lower-Kissimmee Sub-basin, we are aware of only three records,
the first by the FGFWFC (1957) in the mid-1950s prior to river channelization, and two
collections in the 1990s by Bull et al. (1994) and Furse and Davis (1996).
APR Distribution and Relative Abundance: [Site Numbers-none] [Total Sites = 0
(0%)] lliumber Captured = 0 (0%)].
Habitat: This is a marine species that ascends rivers. In peninsular Florida, we have
encountered the Tidewater Silverside in a few large rivers (e.g., the Caloosahatchee
River) and in roadside ditches in coastal areas.
Biology: McLane (1955:215-222) provides information this species as part of his study
of fishes of the St. Johns River Basin.
Remarks: None.
Vouchers: Study Area-Not taken. Kissimmee Basin-UF 62447 (261), 76743 (163);
UMMZ 158563 (18), 158573 (11), 158653 (3).
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MORONIDAE: Temperate Basses
40. Hybrid White Bass x Striped Bass
(Morone chrysops x M. saxatilis)
INTRODUCED
ARTIFICIAL HYBRID
Identification: Names for the different "hybrid striper" crosses include both Sunshine
Bass (i.e., Morone chrysops, female x M. saxatilis, male) and Palmetto Bass (i.e., Morone
chrysops, male x M. saxatilis, female). Characteristics of the Palmetto Bass are given by
Bishop (1968) and Mettee et al. (1996:505). The temperate basses are moderate- to
large-sized silvery fishes that have two separate or slightly connected dorsal fins, the first
containing 9 stiff spines and the second dorsal fin with a single spine anterior. In
appearance, the adult hybrid is a blend of the two parent species. The hybrid can usually
be distinguished from Striped Bass (M. saxatilis) by its broken lateral stripes along the
lower sides of the body (the stripes are continuous on Striped Bass) and a distinctively
shorter, thicker, and deeper body form. Palmetto Bass can be distinguished from White
Bass (M. chrysops) by its two tooth patches on the base of the tongue (as opposed to only
one tooth patch on the White Bass). According to Mettee et al. (1996), older individuals
become thicker and deeper-bodied, giving them a short and stocky appearance. Small
juvenile hybrids closely resemble Striped Bass young (Bishope 1968). For additional
information, see references in Fuller et al. (1999:350); for identification of parent species,
see Eddy and Underhill (1978), Page and Burr (1991 :254-255 & Plate 35), Menhinick
(1991), and Jenkins and Burkhead (1994: Table 9).
Size: Adults 38 to 51 em (15 to 20 in) (Mettee et al. 1996). Record size weight for
hybrid is 10.97 kg (Fuller et al. 1999).
Geographic Range: This is an artificial hybrid that has been widely stocked throughout
much of the United States (Fuller et al. 1999).
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Kissimmee Basin Distribution: Based on records from Richloam Fish Hatchery, the
Florida Fish and Wildlife Conservation Commission has stocked more than 320,000
hatchery-produced hybrid Morone chrosops x M. saxatilis (including both Sunshine Bass
and Palmetto Bass) in a number ofpublic lakes in the Upper Kissimmee and Istokpoga
sub-basins since the late 1970s (Starling, 1974-2000). In the Upper Kissimmee Sub-
basin, stocked lakes have included Cherokee, Clear, Emerald, Eva, Moody, and Wales.
In the Istokpoga Sub-basin, lakes stocked with this hybrid have included Bonnet, Francis,
Huntley, Jackson, June in Winter, Red Beach, Reedy, and probably others. Reedy Lake
is a large (1,397-hec) water body located northwest ofAvon Park Air Force Range. The
lake drains into Lake Arbuckle via Reedy Creek. According to Champeau (1984), about
39,000 hybrid striped bass were stocked in Reedy Lake during the period 1980-1983. In
total, approximately 129,600 hybrids Sunshine Bass type hybrids were stocked in Reedy
Lake during the period 1979-1986 (Champeau 1984, Starling, 1974-2000).
APR Distribution and Relative Abundance: There are no records of this hybrid being
stocked in Avon Park Air Force Range and no hybrid Morone were taken in the study
area during our investigations. [Site Numbers-None] [Total Sites = 0 (0%)] lliumber
Captured = 0 (0%)].
Habitat: This hybrid is typically stocked in reservoirs, lakes, and large rivers.
Biology: Williams (1971) conducted fecundity studies and found that both sexes
matured and participated in spawning activities at one year of age; however, he was
unable to confirm natural reproduction. McLane (1955:226-228) provides information
Morone saxatilis as part ofhis study of fishes of the St. Johns River Basin. Ware (1971)
studied the early life history of M. saxatilis stocked into three lakes in Florida.
Remarks: Fuller et al. (1999) briefly review introduction history of Morone in the
United States. Although many assume that hybrids are not able to successfully reproduce
in natural systems, there is growing evidence indicating that hybrid Morone will back-
cross to Striped Bass and also cross with other hybrids (e.g., Avis et al. 1984, Forsage et
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al. 1985, Ward et al. 1995). In a study of fishes from Galveston Bay, Texas, Ward et al.
(1995) used isoelectric focusing techniques to document the natural occurrence of an
individual which they interpreted to be the offspring of a hybrid (probably M. chrysops x
M. saxatilis) mating with a member of a third species (M. mississipiensis). As such,
there is a concern that stocking ofhybrids will have a deleterious effect on the genetic
integrity of resident populations. According to Bishop (1968), as reciprocal crosses and
back-crosses become more common, the use ofphysical characteristics will be less useful
in easily distinguishing adult hybrids from parent species.
Vouchers: Study Area--Not taken. Kissimmee Basin-None known.
ELASSOMATIDAE: Pygmy Sunfishes
41. Everglades Pygmy Sunfish (Elassoma evergladei) NATIVE
Identification: Similar to other pygmy sunfishes, this is a small fish somewhat similar in
appearance to some members of the sunfish family Centrarchidae. The hind margin of
the caudal fin is rounded. There is no lateral line. The dorsal fin has 3 to 4 spines and 8
to 10 (usually 9) soft rays. The anal fin has 3 spines and 4 to 6 (usually 5) soft rays. It
can be distinguished from the Okefenokee Pygmy Sunfish (E. okefenokee) by the
following traits: dorsal fin usually with 9 soft rays (versus 10 to 13 in E. okefenokee);
anal fin usually with 5 soft rays (versus 6 to 8 soft rays); and scales on top of head
(versus no scales on top ofhead). Distinguishing characteristics and keys that includes
this species (and E. okefenokee) are provided by Eddy and Underhill (1978) and Laerm
and Freeman (1986). For additional information see Page and Burr (1991 :256-257 &
Plate 38) and Menhenick (1991).
Size: To 3.4 em (1.25 in) TL (Page and Burr 1991). Adult size is 18 to 28 mm SL (Lee
et al. 1980:584).
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Geographic Range: The Everglades Pygmy Sunfish is native to Atlantic and Gulf
coastal plain drainages from North Carolina to Mississippi (Page and Burr 1991). It
occurs throughout the Florida peninsula. Contrary to information appearing in range
maps ofBohlke and Rohde (1980a) and Page and Burr (1991), this species natural
distribution extends south to the southern part of the Florida peninsular (Loftus and
Kushlan 1987).
Kissimmee Basin Distribution: This species is known from all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. The
Everglades pygmy sunfish was the fifth most widespread (42 occurrences, 56.8% of sites)
and numerous (1000 captures) fish encountered on the Range. However, it was rare in
large streams (i.e. the Kissimmee River and Arbuckle Creek) and not found in the largest
lake, Lake Arbuckle. It was most reliably found in marshes and swamps, but reached
high population densities in certain small pools and stream reaches as well. For example,
extremely high numbers were observed (94 were collected) in vegetation in a channel of
Willingham Branch Creek (at Degagne Road, Management Unit 2) (see LN 95-13)
[hidden in submergent vegetation in channel]. However, the most captures for a given
site occurred at one bomb crater (about a half mile NE of the south comer of Alpha
Range), where 140 were collected. Isolated swamps (Deadins Pine Swamp and Long
Cypress Slash) also seemed to be areas conducive for large populations (132 and 54
collected, respectively). [Site Numbers-3,4, 5,15,20,21,23,24,25,26,28,29,30,31,
32,33,35,37,38,39,41,42,45,46,47,48,49,50,51,53,54,57,59,60,61,62,63,64,
67,68, 70, 73] [Total Sites = 42 (56.8%)] lliumber Captured = 1000 (6.03%)].
Habitat: During their investigation of fishes of Okefenokee Swamp, Wright and Palmer
(1920:368) noted that this fish is common in cypress ponds in hammocks, in crossways
between islands and in sphagnous bogs. In peninsular Florida, we have encountered this
species in swamps, marshes, wet prairies, along the margins of small- to medium-sized
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streams and small lakes, and in vegetated areas of intermittent and permanent small
streams, ditches, and small ponds.
Biology: McLane (1955:229-231) provides information this species as part ofhis study
of fishes of the St. Johns River Basin. See notes for LN 96-4D--large male & females,
possibly breeding; LN 96-45 breeding condition, unusual pattern on body. LN 96-51-in
the floating vegetation, small adult males.
Remarks: None.
Vouchers: Study Area-UF 100558 (2), 100569 (27), 100588 (22), 100592 (2), 101947
(1), 101962 (21), 101973 (2), 101987 (79), 102003 (10), 102023 (12), 102038 (16),
102061 (2),102076 (23), 102090 (6),102108 (4),102121 (57), 102162 (28),102482 (6),
102504 (12), 102508 (33), 102513 (54), 102566 (23), 102572 (3), 102587 (28), 102612
(5),102616 (14), 102658 (125), 102660 (5), 102664 (13), 102726 (15), 102741 (7),
102746 (64), 102752 (103), 102755 (4), 102837 (1), 102848 (67), 102864 (9), 102901
(1), 102923 (6). Kissimmee Basin-UF 28295 (4),32796 (1), 34988 (27), 35559 (6),
36031 (1),68828 (2), 72658 (3), 72677 (1),72696 (1), 72720 (10),72769 (16), 72831
(1), 77502 (14); AMNH 52268 (1); CU 23916; ANSP 149358 (79), 115531 (4); UMMZ
132733 (2), 138450 (3); USNM 129874 (9) [Edgar Mearns collection].
42. Okefenokee Pygmy Sunfish (Elassoma okefenokee) NATIVE
Identification: This is a small fish very similar in appearance to the Everglades Pygmy
Sunfish (E. evergladei). The hind margin of the caudal fin is rounded. There is no lateral
line. The dorsal fin has 3 to 5 (usually 4) spines and 10 to 13 soft rays. The anal fin has
3 to 5 spines and 6 to 8 soft rays. It can be distinguished from E. evergladei by the
following traits: dorsal fin 10 to 13 soft rays (versus usually 9 soft rays in E. evergladei);
anal fin usually with 6 to 8 soft rays (versus usually 5 soft rays); and no scales on top of
head (versus scales on top of head). Distinguishing characteristics and keys that includes
this species (and E. evergladei) are provided by Eddy and Underhill (1978) and Laenn
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and Freeman (1986). For additional information see Page and Burr (1991 :257 & Plate
38).
Size: To 3.4 em (1.25 in) TL (Page and Burr 1991). Adult size is 18 to 28 mm SL (Lee et
al. 1980:585).
Geographic Range: This species is known from Atlantic and Gulf drainages from
Georgia to the Florida panhandle. Contrary to information appearing in range maps of
Bohlke and Rohde (1980b) and Page and Burr (1991), its native range is now known to
extend south in the Florida peninsula to near Lake Okeechobee.
Kissimmee Basin Distribution: There are only a handful of records of Okefenokee
Pygmy Sunfish in the Kissimmee Basin and only one or a few records from each of the
three major sub-basins. In 1893, E. Lonnberg collected specimens (which he later
described as Elassoma evergladei orlandicum) from Fern Creek, Orange County, and
from Tohopekaliga and other waters around Kissimmee, Osceola County (Lonnberg
1894, Gilbert 1998:254-255). In 1945, V. Walters and P. Taleporos captured E.
okefenokee at a site in Shingle Creek, Osceola County, in the Upper Basin (Cornell
collection, CU 68482 [5]). Identification of the Shingle Creek specimens was made by
the ichthyologist R. Bailey. In 1931, Leonard Giovannoli collected four specimens (UF
2487) from near the mouth of the Kissimmee River (C. R. Gilbert examined the
specimens and verified the identifications). Bull et al. (1994:23, 27, 70-71) reported
taking Elassoma okefenokee from remnant channels of the Kissimmee River in the early
1990s (they stated that the specimens represented the first record of the species in the
Kissimmee River). Two specimens were taken in Micco Bluff Run and one specimen
Montsdeoca Run in Pool C in 1993; in addition, one specimen was taken from Pine
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Island Slough in Pool B in 1994 (Bull et al. 1994; preserved vouchers UF 96451 [1] and
96452 [1]). In a continuation ofFGFWFC studies, Furse and Davis (1996:15) recorded
the capture of two additional specimens from Pool A in June 1995. In total, the
FGFWFC captured a total of six E. okefenokee during 1987-1995 electrofishing surveys
in the lower Kissimmee River (Furse and Davis 1996:44). Our single specimen from
Arbuckle Creek represents the only documentation of this species in the Istokpoga Sub-
basin.
APR Distribution and Relative Abundance: We found this species at one (1.4%) of
the 74 sites sampled. It accounted for about 0.01% (n=l) ofall fish captured. Only a
single Okefenokee Pygmy Sunfish was captured on the Range. It was found in Arbuckle
Creek, about 1.2 miles upstream from highway route 700A (Arbuckle Creek Road), in the
extreme SW corner of the installation (Management Unit 12). This was an important
collection because it may represent the southernmost reported locality for this species.
[Site Numbers-I 7] [Total Sites = 1 (1.4%)] lliumber Captured = 1 (0.01 %)].
Habitat: Similar to other pygmy sunfish, this species is found in quiet waters with dense
plant growth. According to Laerm and Freeman (1986), the typical habitat includes
lakes, prairies, canals, sloughs, small streams, and backwater pools ofmedium- and
large-sized streams. It most commonly occurs in areas of overhanging plants and rootlets
in relatively deep water.
Biology: In likely reference to E. okefenokee occurring in the Orlando area of Florida,
Lonnberg (1894:124) noted that the spawning season ofE. evergladei orlandicum seemed
to be December and January.
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Remarks: Although the species does not appear to be common in the Kissimmee Basin,
the distribution and abundance E. okefenokee in the region is probably somewhat
underestimated. It is likely that a proportion of the Elassoma taken in the basin and
recorded as E. evergladei were actually E. okefenokee. Unfortunately, large numbers of
Elassoma captured during survey work by state agencies over the past several decades
were not preserved.
Vouchers: Study Area-UF (not catalogued?). Kissimmee Basin-UF 2487 (4) [year
1931, locality given as Kissimmee River and Lake Okeechobee], UF 96451 (1), 96452
(1); CU 68482 (5); NRM [as Elassoma evergladei orlandicum] 14105 (1), 14106 (5);
NRM 30023 (3) [catalogued as Elassoma sp., is possibly this species].
CENTRARCHIDAE: Sunfishes and Fresh Water Basses
43. Warmouth (Chaenobryttus gulosus) NATIVE
Identification: This is a medium-sized sunfish. Key characters include large mouth
(upper jaw extending to or behind middle of eye), patch of teeth on the tongue, red eyes,
and several distinct dark lines radiating back from eye. The rakers on first gill arch are
long and thin. The dorsal fin usually has 10 (range 9 to 11) spines and 10 (range 9 to 11)
soft rays. The anal fin has 3 spines and usually 9 to 10 (possibly as few as 8) soft rays.
Distinguishing characteristics and keys that include this species (and all, or most, of the
other centrachids found in the Kissimmee Basin) are provided by Eddy and Underhill
(1978), Bennett and McFarlane (1983), Laerm and Freeman (1986), Menhenick (1991),
Etnier and Starnes (1993), and Jenkins and Burkhead (1994). For additional information
see Page and Burr (1991:266-267 & Plate 36). Another commonly used name for this
species is Lepomis gulosus.
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Size: To 31 em (12 in) TL (Page and Burr 1991). According to Lee (1980:295), adult
size is 75 to 260 nun TL and maximum is 284 nun TL. In the field, we measured five
Warmouth taken in late January 1996 from three sites in the study area. These ranged in
size from 140 to 170 mm SL (mean=161 mm SL).
Geogr~phic Range: This species is native to much of the eastern half of the United
States; it occurs throughout peninsular Florida (Page and Burr 1991).
Kissimmee Basin Distribution: The Warmouth is widespread in the Kissimmee River
Basin and many records exist for all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Only
Eastern Mosquitofish occurred more frequently than Warmouth. This predatory sunfish
was found at 54 sites (73.0% of 74 sites), and 941 individuals were captured (comprising
5.68% of all fish caught). This species occupied every habitat sampled except for bomb
craters and natural seep pools. Warmouth were most consistently captured in high
numbers in sloughs and marshes that are tributaries of the Kissimmee River and
Arbuckle Creek. However, their populations appeared to be less dense in the flowing
areas of these stream systems. The most specimens (i.e. 123 fish) captured at anyone
site occurred at a stream in Eight Mile Hammock (where it intersects with East Fence
Road, Management Unit 5). At one borrow pit/marsh area (0.3 mi. north of Gum Branch,
in Management Unit 8), more of these fish were observed than even mosquitofish.
Warmouth did not appear to occur in five of the seven isolated marshes which were
sampled. [Site Numbers-I, 2, 3,4, 5, 7, 8, 9,10,11,12,13,15,16,17,18,19,20,21,
23,24,25,26,27,28,29,30,31,32,33,34,35,36,37,38,40,41,43,44,45,47,48,49,
8-89
Nicoet al.l26 May2000
50,53,60,61,62,63,65,68,69, 71, 72] [Total Sites = 54 (73.0%)] lliumber Captured =
941 (5.68%)].
Habitat: In peninsular Florida, we have encountered this species in a variety ofhabitats,
including intermittent and permanent small streams and ditches, backwaters and margins
of medium- and large-sized streams and canals, lakes, ponds, marshes, swamps, sloughs.
Biology: For information on peninsular Florida populations, see Hunt (1953, 1960) and
Guillory (1978). Hunt (1953:29) describes the diet ofWarmouth and other fishes taken
from Tamiami Canal. McLane (1955:286-288) provides information this species as part
of his study of fishes of the S1. Johns River Basin. For additional information, see
Moody (1957:27). On 18 March 1996, we encountered many large adults in breeding
condition in marsh area along northern boundary ofAPR (see field notes LN 96-42; JDW
96-40).
Remarks: None.
Vouchers: Study Area- UF 100552 (7),100570 (13),100584 (3),101913 (10),101930
(3), 101950 (96), 101966 (3), 101979 (18), 101983 (78), 102010 (18), 102026 (9),
102027 (26), 102047 (32), 102071 (23), 102084 (21), 102109 (11), 102096 (24), 102142
(12), 102148 (4), 102171 (3), 102478 (31), 102501 (19), 102519 (1), 102546 (1), 102563
(27), 102567 (47), 102584 (4), 102599 (10), 102603 (8), 102622 (13), 102632 (5),
102637 (9),102644 (10),102651 (10),102733 (26),102742 (1),102835 (2),102844 (7),
102862 (15),102876 (18),102886 (1),102916 (5),102919 (1); NCSM 27379 (1), 27441
(16),27477 (6). Kissimmee Basin- UF 1275 (1),32745 (11), 34989 (25),35561 (1),
35572 (1), 35622 (13),36032 (3),68822 (8), 68839 (2), 72656 (2), 72675 (2), 72698 (2),
72722 (51), 72764 (47),72783 (32), 72834 (14), 77652 (2), 101887 (2); NCSM 27546
(4); AMNH 16129 (1), 23758 (8) [as Lepomis coronarius]; CU [all as C. coronarius]
23911,24226,24475; UMMZ 132734 (1), 158571 (1), 158643 (1); USNM 131879 (I)
[Edgar Mearns collection].
44. Bluespotted Sunfish (Enneacanthus I:.loriosus) NATIVE
Identification: This is a small- to moderately-sized sunfish. Key characters include
caudal fin with rounded margin, rows of small blue or silver spots along side, and usually
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28 to 33 lateral line scales (all other sunfishes known from the Kissimmee Basin usually
have 34 or more lateral line scales). The dorsal fin usually has 8 to 10 (range 7 to 11)
spines and 10 to 12 (range 9 to 13) soft rays. The anal fin usually has 3 (range 2 to 4)
spines and 9 to 10 (range 8 to 13) soft rays. Distinguishing characteristics and keys that
include this species (and all, or most, of the other centrachids found in the Kissimmee
Basin) are provided by Eddy and Underhill (1978), Bennett and McFarlane (1983),
Laerm and Freeman (1986), Menhenick (1991), and Jenkins and Burkhead (1994). For
additional information see Page and Burr (1991 :262 & Plate 38).
Size: To 9.5 em (3.75 in) TL (Page and Burr 1991). Adult size is 61 to 78 mm SL (Lee
et al. 1980:588)
Geographic Range: The Bluespotted Sunfish is native to Atlantic and Gulf Slope
drainages from southern New York to Alabama; it occurs throughout the Florida
peninsula (Loftus and Kushlan 1987, Page and Burr 1991).
Kissimmee Basin Distribution: This species is widespread in the Kissimmee River
Basin and many records exist for all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. The
bluespotted sunfish, one of the smallest centrarchids, was found to be absent or rare in
large bodies of water, but present in all sampled small streams, borrow pits, small lakes
(except Tomlin), and the majority of marshes. Overall, it occurred at 40 (54.1 % of) sites,
and 440 individuals were captured (comprising 2.65% of all fish collected). The greatest
numbers of captures occurred at a borrow pit/marsh area (0.3 miles north of Gum Branch
in Management Unit 8) where 50 were taken, and at a lake in Foxtrot Range (southern
margin) where 47 were taken. On average, if present, it was less abundant in small
isolated marshes than in large marshes that function as tributaries of larger waterways.
None were seen in the Kissimmee River canal or in Lake Arbuckle. [Site Numbers-I, 3,
4,5,15, 16, 19,20,23,24,25,26,28,29,30,31,32,33,34,35,36,37,38,40,41,42,
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45,48,53,58,59,62,63,64,65,66,67,68, 70, 72] [Total Sites =40 (54.1%)] lliumber
Captured =440 (2.65%)].
Habitat: In peninsular Florida, we have encountered this Bluespotted Sunfish in a range
ofhabitats including intermittent and permanent small streams, marshes, swamps,
roadside ditches, and the shallow margins ofrivers, canals, small lakes, and ponds.
Biology: McLane (1955:276-277) provides information this species as part ofhis study
of fishes of the St. Johns River Basin.
Remarks: None.
Vouchers: Study Area-UF 100574 (13), 100589 (3),100593 (1), 101946 (1), 101949
(50),101963 (42),101974 (4),101986 (17),102004 (18),102025 (41), 102034 (37),
102048 (20), 102062 (4), 102077 (6), 102082 (4), 102122 (9), 102134 (3), 102161 (27),
102178 (3), 102502 (1), 102506 (4), 102517 (6), 102562 (11), 102574 (8), 102586 (11),
102610 (7),102736 (17),102756 (1),102838 (2),102847 (34),102863 (8),102878 (1),
102896 (1), 102903 (1), 102908 (3), 102920 (3); NCSM 27442 (1). Kissimmee
Basin-UF 32744 (1), 35560 (1), 35571 (1),35621 (2),68818 (21), 72659 (13), 72673
(15), 72697 (2), 72721 (30), 72770 (113), 72785 (3), 72832 (1), 101888 (4). AMNH
52267 (3); TU 22961 (132); CU 23904,24235; ANSP 98446 (4); UMMZ 132735 (2),
132743 (1), 158642 (2); USNM 131878 (30+) [Edgar Mearns collection]; ZMUU 1563
('1) [as Enneacanthus sp.].
45. Redbreast Sunfish (Lepomis auritus) NATIVE
Identification: This is a small- to moderately-sized sunfish. Key characters include a
long, narrow ear flap (with black edge; black part flexible nearly throughout), prominent
wavy blue lines on check and opercle, and a short and rounded pectoral fin. The body is
more elongate than other Lepomis species. The mouth is small. The rakers on first gill
arch are short and thick (length of longest raker 2 to 3 times basal width). The dorsal fin
usually has 10 (range 9 to 11) spines and 11 to 12 (range 10 to 12) soft rays. The anal fin
has 3 spines and usually 9 to 10 (range 8 to 10) soft rays. Distinguishing characteristics
and keys that include this species (and all, or most, of the other centrachids found in the
Kissimmee Basin) are provided by Eddy and Underhill (1978), Bennett and McFarlane
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(1983), Menhenick (1991), Etnier and Starnes (1993), and Jenkins and Burkhead (1994).
For additional information see Page and Burr Page and Burr (1991:272 & Plate 37).
Size: To 24 em (9.5 in) TL (Page and Burr 1991). Adult size is about 60 to 155 mm TL
(Lee et al. 1980:590). In the field, we measured a single redbreast sunfish (115 mm SL)
taken from the Kissimmee River canal on 23 January 1996.
Geographic Range: This species is native to Atlantic and Gulf Slope drainages from
north ofMaine to the panhandle ofFlorida (Page and Burr 1991). Lee et al. (1980) and
Page and Burr (1991) show its range extending south to only the upper third of the
Florida peninsula; however, we have taken it in the lower portions of the Kissimmee
River and the natural range of this sunfish probably extends to at least Lake Okeechobee.
Kissimmee Basin Distribution: The Redbreast Sunfish is known from a few records in
the Upper and Lower Kissimmee sub-basins. We are unaware of any reports from the
Istokpoga Sub-basin.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Redbreast
sunfish were captured at 6 sites (8.1% of all sites), yielding a total of 15 fish. They were
found only in the Kissimmee River canal and meanders. [Site Numbers-I, 2, 9, 11, 13,
14] [Total Sites = 6 (8.1%)] lliumber Captured = 15 (0.09%)].
Habitat: In peninsular Florida, we have encountered this species in the vegetated
margins of rivers (i.e., Kissimmee River Canal) and associated backwaters.
Biology: McLane (1955 :264-269) provides information this species as part of his study
of fishes of the St. Johns River Basin. For studies of other populations in the southeast,
see Levine et al. (1986) for biology of a South Carolina population and Davis, J. R.
(1972) for biology of North Carolina population.
Remarks: None.
Vouchers: Study Area-UF 101917 (1),102626 (1),103680 (3); NCSM 27443 (5),
27473 (2). Kissimmee Basin-UF 72784 (15), 72833 (1).
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NATIVE
Identification: This is a moderately-sized sunfish. Key characters include the
following: dark spot at base of soft dorsal fin; opercular lobe flexible (stiff in young) and
black to margin; pectoral fms long and pointed; and rakers on first gill arch short and
thick (length of longest raker 4 times or more in basal width). Juveniles have dark,
vertical bars. The dorsal fin usually has 10 (range 9 to 12) spines and 10 to 11 (range 9 to
13) soft rays. The anal fin has 3 spines and usually 10 to 12 (range 9 to 12) soft rays.
Distinguishing characteristics and keys that include this species (and all, or most, of the
other centrachids found in the Kissimmee Basin) are provided by Eddy and Underhill
(1978), Bennett and McFarlane (1983), Laerm and Freeman (1986), Menhenick (1991),
Etnier and Starnes (1993), and Jenkins and Burkhead (1994). For additional information
see Page and Burr Page and Burr (1991 :269 & Plate 37).
Size: To 41 em (16.25 in) TL (Page and BUlT 1991). Adult size is 178 to 203 mm TL;
maximum size is 405 mm TL (Lee et al. 1980:597). In the field, we measured 101
bluegill taken in late January 1996 from several sites in the study area. These fish ranged
in size from 50 to 185 mm SL (mean=135 mm SL).
Geographic Range: This species is native to much of the eastern half of the United
States; it occurs throughout peninsular Florida (Page and Burr 1991).
Kissimmee Basin Distribution: The Bluegill is widespread in the Kissimmee River
Basin and many records exist for all three major sub-basins.
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APR Distribution and Relative Abundance: This species was the most commonly
caught fish in electrofishing samples of Bull et al. (1991 :95) in Pool B of the Kissimmee
River during work carried out from March 1987 through December 1990.
Bluegill was apparently the third most numerous species on the range (1157 captured,
comprising 6.98% of all fish caught), and the sixth most frequently encountered (present
at 41, or 55.4% of, sites). On average, the largest numbers of bluegills were collected
from the relatively deeper waters of lakes and larger streams such as the Kissimmee
River and Arbuckle Creek. Except for one site in a marsh (actually a canal/borrow pit in
Arbuckle Marsh, at the west end of Johnson Road) where the second greatest number of
individuals were captured (62), very few were collected from marshes and small streams.
Specifically, streams from which no specimens were caught were Morgan Hole Creek
and Tomlin Gully. In stark contrast to nearby Tomlin Gully, however, by far, the most
collected from a single site (582 individuals) occurred at Tomlin Lake. On 28 Oct 1986,
a combination of bluegill and redear sunfish (3,750 fish total) were stocked in Tomlin
Lake (C. Starling, 9 March 98, pers com). It appears that stocking efforts may have
boosted the average population density of this species in this lake. This species seemed
to fare much better than the redear sunfish that was also stocked at the same time. Other
lakes which probably contain significant numbers ofBluegill are Submarine Lake and
Fenceline Lake, where 57 and 51 individuals were caught, respectively. [Site
Numbers--l,2,3,4,5, 7,8,9,10,11,12,13,14,16,17,18,19,20,21,22,24,25,27,
28,29,31,33,36,37,38,42,43,44,45,47,64,65,67,69, 71, 72] [Total Sites = 41
(55.4%)] lliumber Captured = 1157 (6.98%)].
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Habitat: In peninsular Florida, we have encountered this species in a wide range of
habitats, including small and large streams, backwaters and margins of large streams,
canals, and lakes, and swamps, marshes, ponds, and ditches.
Biology: Furse and Davis (1996) examined the stomach contents of 159 Bluegill (26-240
mm TL) taken from Pool C of the Kissimmee River during the period 1994-1996. The
most commonly observed food items were aquatic insects and small crustaceans (mostly
amphipods and cladocerans). Algae and detritus were found in 131 (82.4%) stomachs
and made up 53.8% of the total biomass. The only fish prey identified in bluegill
stomach contents were two least killifish. Based on stomach fullness data, Furse and
Davis (1996) concluded that bluegill forage for food throughout the diel cycle. Williams
et al. (1979:Table 10) examined stomach contents of 105 bluegill collected during
November 1978 from Lake Kissimmee; he reported that the species consumed mostly
aquatic insects and small crustaceans (also see Williams et al. 1979:Table 17 for data
from 1975-1978; N=879 stomachs, mostly aquatic insects and small crustaceans). Huish
(1958a) studied the diet of bluegill from Lake George (St. Johns River basin), Florida.
Major items found in stomachs of 432 large bluegills included aquatic vegetation,
crustaceans, insects, and fish eggs; 55 stomachs from small bluegills contained mainly
cladocera and diptera larvae. McLane (1955:238-242) provides information this species
as part of his study of fishes of the St. Johns River Basin. Hunt (1953:29) briefly
describes the diet of this and other fishes taken from Tamiami Canal. Additional
information is provided by Moody (1957).
Remarks: In the field, we noted that large males, apparently in reproductive condition,
pectoral rays are reddish, pelvics black. Tomlin Lake was stocked in approx. 1987 (P.
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Walsh, pers. Com., 1998). A combination of bluegill and redear were stocked (n=3,750)
on 28 Oct 1986 in Van Eeghan Lake (Tomlin L.) (Chuck Starling, 9 March 98, pers
com).
Vouchers: Study Area-UF 100591 (1), 101916 (28),101929 (30),101982 (1),102029
(2), 102049 (5), 102058 (2), 102068 (3), 102087 (1), 102111 (1), 102151 (4), 102160 (7),
102480 (21), 102499 (8), 102547 (7), 102568 (1), 102623 (22), 102630 (582), 102636
(6), 102647 (1), 102650 (1), 102836 (4), 102845 (5), 102859 (1), 102877 (1), 102885 (1),
102900 (1), 102914 (8), 103012 (9), 103681 (5); NCSM 27380 (2), 27444 (12), 27474
(20). Kissimmee Basin-UF 7826 (2), 32746 (15), 32797 (1),32806 (6), 35566 (3),
35623 (35),68817 (11), 68838 (6), 72682 (1), 72723 (45), 72767 (20), 72782 (45), 72835
(2),76739 (10), 77653 (4), 101886 (13). NCSM 27547 (13); AMNH 23760 (5), 52270
(10); CU 23913, 24234, 24480, 42449; UMMZ 158558 (19), 158572 (114), 158645 (11),
158651 (1); NRM 37019 (2).
47. Dollar Sunfish (Lepomis marginatus) NATIVE
Identification: This is a small-sized sunfish. Key characters include the following:
pectoral fins round, usually with 12 rays; the ear flap is moderately long in adults,
upwardly slanted, and not dark to margin (usually bordered by white); red streak along
lateral line. First gill arch with 9 to 10 short, stout rakers (in adults, length of longest
raker equal to basal width; in young-of-year length, about twice basal width). The dorsal
fin usually has 10 (range 9 to 11) spines and 11 (range 10 to 12) soft rays. The anal fin
has 3 spines and 9 to 12 soft rays. Distinguishing characteristics and keys that include
this species (and all, or most, of the other centrachids found in the Kissimmee Basin) are
provided by Eddy and Underhill (1978), Bennett and McFarlane (1983), Laerm and
Freeman (1986), Menhenick (1991), and Etnier and Starnes (1993). For additional
information see Page and Burr Page and Burr (1991:271 & Plate 37).
Size: To 12 em (4.75 in) TL (Page and Burr 1991). Adult size is 36 to 100 mm SL (Lee
et al. 1980:599).
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Geographic Range: This species is native to Atlantic and Gulf Slope drainages from
North Carolina to Texas; it is known from throughout the Florida peninsula (Loftus and
Kushlan 1987, Page and Burr 1991).
Kissimmee Basin Distribution: The Dollar Sunfish is widespread in the Kissimmee
River Basin and a fair number of records exist for all three major sub-basins. It was not
collected during pre-channelization surveys (FGFWFC 1957 cited in Bull et al. 1991:59).
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured.
Bull et al. (1991 :95) reported on the taking of 1260 dollar sunfish from Pool B of the
Kissimmee River during electrofishing work from March 1987 through December 1990.
The Dollar Sunfish was widespread on the Range (captured at 31 sites; 41.9%), and 307
individuals were collected (comprising 1.85% ofall fish collected). The majority of
specimens (178) were captured in lotic habitats, whereas they were somewhat less
abundant in still-water areas such as small lakes and isolated marshes. Although only 2
specimens were taken from among 7 lakes, small Ientic zones such as borrow pits and
roadside ditches did frequently support populations. In fact, the site at which the second
highest number of specimens was collected (32) was a borrow pit/marsh area (0.3 mi.
north of Gum Branch off road connecting Roberts Rd. and County Line Rd.,
Management Unit 8). The single site where the most dollar sunfish (37) were collected
was on Morgan Hole Creek. When combined with the number from another Morgan
Hole Creek site (28 fish), more members of this species were observed from this body of
water than from any other. A total of 43 were collected from 12 Kissimmee River sites,
including both canal and meander areas. In 1979, a hybrid ofL. marginatus with L.
punctatus was found in a backwater area on the west side of the Kissimmee River. [Site
Numbers--1,2,3,5,8,9, 10, 13, 18,23,24,25,26,28,29,31,32,33,34,36,37,38,40,
45,47,48,53,60,61,62,69] [Total Sites =31 (41.9%)] lliumber Captured =307
(1.85%)].
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Habitat: In peninsular Florida, we have encountered Dollar Sunfish in a wide range of
habitats, including small and large streams, backwaters and margins of large streams,
canals, and lakes, and swamps, marshes, ponds, and ditches.
Biology: McLane (1955:270-273) provides information this species as part of his study
of fishes of the St. Johns River Basin.
Remarks: None.
Vouchers: Study Area-UF 100554 (28),100572 (3),101912 (18),101931 (1), 101951
(32), 101975 (6), 101985 (2), 102002 (2), 102035 (20), 102050 (6), 102074 (24), 102085
(22), 102098 (3), 102110 (10), 102128 (37), 102159 (11), 102479 (1), 102497 (6),
102545 (3),102570 (6),102585 (1),102607 (1),102625 (3),102631 (1), 102649 (1),
102731 (9), 102834 (5), 102858 (19); NCSM 27398 (1), 27445 (19),27475 (2).
Kissimmee Basin-UF 32747 (2), 32798 (3), 32807 (14), 32908 (11), 34990 (2), 35567
(2),35573 (3),35624 (8), 35625 (1),36033 (1),68826 (4), 68841 (1), 72655 (2), 72674
(6), 72683 (2), 72699 (5), 72724 (14), 72768 (47), 72781 (3), 72836 (64); AMNH 23761
(4); CU 23917; UMMZ 158557 (18), 158644 (1).
48. Redear Sunfish (Lepomis microlophus) NATIVE
Identification: This is a moderately-sized fish. The pectoral fins are long and pointed
(reach well past front of eye when bent forward across eye). The ear flap is stiff to its
posterior margin and margined in red. The body is speckled, but there are no spots on
anal and dorsal fins. The mouth is rather small. The first gill arch with 9 to 11 rakers
that are stout and short or medium in length (longest raker equal to about twice basal
width in adults, slightly longer in young-of-year). The dorsal fin usually has 10 (range 9
to 11) spines and 11 to 12 (range 10 to 12) soft rays. The anal fin has 3 spines and
usually 10 to 11 (range 9 to 11) soft rays. Distinguishing characteristics and keys that
include this species (and all, or most, of the other centrachids found in the Kissimmee
Basin) are provided by Eddy and Underhill (1978), Bennett and McFarlane (1983),
Menhenick (1991), Etnier and Starnes (1993), and Jenkins and Burkhead (1994). For
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additional information see Page and Burr Page and Burr (1991:269-270194 & Plate 37)
and Pflieger (1997). Another commonly used name for this species is "Shellcracker."
Size: To 25 em (10 in) TL (Page and Burr 1991). Adult size is 134 to 250 mm TL (Lee
et al. 1980:601). In the field, we measured 44 redear sunfish taken in late January 1996
from several sites in the study area. These fish ranged in size from 90 to 175 mm SL
(mean=135 mm SL).
Geographic Range: The Redear Sunfish is native to Atlantic and Gulf Slope drainages
from South Carolina to Texas and north in the Mississippi River Basin to Illinois and
Indiana; it is found throughout the Florida peninsula (Page and Burr 1991).
Kissimmee Basin Distribution: The Redear Sunfish is widespread in the Kissimmee
River Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: The Redear Sunfish occurred at 18
(24.3%) of our sites. It was somewhat abundant overall; 244 individuals were collected
on the Range. Based on our data, it seems that the Redear Sunfish had a much greater
affinity for flowing waters than still-waters (where only 25 of these fish were found).
Most of the fish from such flowing waters were comprised of those from the Kissimmee
River canal and Arbuckle Creek. The fish were less numerous in the Kissimmee River
remnant meanders and in streams smaller than Arbuckle Creek (where only 1 was found).
However, 13 were captured in Arbuckle Marsh, which drains into the Creek. With the
exception of Lake Arbuckle sites, redear sunfishes were not found in any lakes, including
Tomlin Lake, where they had been stocked in significant numbers along with Bluegill
(3,750 total fish, stocked on 28 Oct 1986: C. Starling, 9 March 98, pers. Com.). [Site
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Numbers-I, 2, 5,8,9,10,11,12,13, 14, 17,21,22,24,44,65,69, 72] [Total Sites = 18
(24.3%)] [Number Captured = 244 (1.47%)].
Habitat: In peninsular Florida, we have encountered Redear Sunfish in small and large
streams, backwaters and margins of large streams, canals, and lakes, and marshes.
Biology: Williams et al. (1979:Tables 11 and 12) examined stomach contents of 184
Redear Sunfish collected during May and November 1978 from Lake Kissimmee. He
reported that the species consumed mostly aquatic insects and small crustaceans,
although snails, mostly planorbids, were taken in high numbers in November 1978.
Williams et al. (1979: Table 18) also summarizes data for 1975-1978 (N=758 stomachs,
mostly aquatic insects (mostly Tendipedidae), small crustaceans (mostly Talitridae), and
snails (Planorbidae and some Physidaej). Hubbs and Allen (1943: 127) made brief
observations on the breeding behavior of this fish in Silver Springs (St. Johns Basin),
Marion County, Florida. On April 5, 1941, they reported seeing male redear guarding
their nests in dense stands of Sagittaria. Huish (1958a) studied the diet of redear sunfish
from Lake George, Florida. An analysis of stomachs showed snails (Amnicola sp.) were
the dominant food. McLane (1955:243-249) provides information this species as part of
his study of fishes of the St. Johns River Basin. Additional information is provided by
Moody (1957:26, 50-51).
Remarks: A combination of bluegill and redear were stocked (n=3,750) on 28 Oct 1986
in Van Eeghan Lake (Tomlin L.) (Chuck Starling, 9 March 98, pers com).
Vouchers: Study Area-UF 101915 (48), 101933 (10), 101988 (1), 102152 (2), 102548
(9),102627 (26),102861 (1). 102887 (1),102917 (8); NCSM 27381 (6),27446 (9),
27476 (24). Kissimmee Basin-UF 24198 (5), 32748 (4), 35626 (24). 68837 (3), 72725
(14), 72766 (10), 72780 (40), 72837 (1), 76746 (1); NCSM 27548 (10); UMMZ 158560
(1).
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NATIVE
Identification: This is a moderately-sized fish. The sides typically have small dark
spots scattered over body. Ear flap is short and black, bony nearly to margin (the black
portion inflexible). The pectoral fin is short and rounded. First gill arch with 8 to 11
rakers, longest raker about two times their basal width (adults) to three or four times basal
width (young-of-year). The dorsal fin has 9 to 11 spines and usually 10 to 11 (range 10
to 12) soft rays. The anal fin has 3 spines and 10 to 12 soft rays. Distinguishing
characteristics and keys that include this species (and all, or most, of the other centrachids
found in the Kissimmee Basin) are provided by Eddy and Underhill (1978), Bennett and
McFarlane (1983), Laerm and Freeman (1986), Menhenick (1991), and Etnier and
Starnes (1993). For additional information see Page and Burr Page and Burr (1991:268-
269 & Plate 37). Another commonly used name for this species is Stumpknocker.
Size: To 20 cm (8 in) TL (Page and Burr 1991). Adult size is 55 to 140 mm TL;
maximum size is about 200 mm TL (Lee et al. 1980:602). In the field, we measured six
spotted sunfish taken on 22 January 1996 from an upper reach of Arbuckle Creek in the
study area. These fish ranged in size from 85 to 135 mm SL (mean=106 mm SL).
Geographic Range: This sunfish is native to Atlantic and Gulf Slope drainages from
North Carolina to Texas and north in the Mississippi River Basin to Illinois and Indiana;
it is found throughout the Florida peninsula (Page and Burr 1991).
Kissimmee Basin Distribution: The Spotted Sunfish is widespread in the Kissimmee
River Basin and records exist for all three major sub-basins.
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APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. The
Spotted Sunfish was moderately abundant on the Range, occurring at 24 of 74 sites
(32.4%). The vast majority of the 147 individuals captured were taken from flowing
waters (120 fish). In fact, no specimens were taken from lakes, and only 14 were found
in marshes and swamps. This species was most frequently encountered, and was most
numerous, in creeks, but was also present in the Kissimmee River system. Among the
sites with the most captures were those at Arbuckle Creek (19 and 17 fish) and at an
intermittent stream (at crossing with an unpaved road on east outer border of Echo
Range,2.1 miles south ofKissimmee Rd.), where the fish were contained in isolated
pools (17 captures). A few individuals were also observed in marshes associated with the
Kissimmee River (11) and Arbuckle Creek (2), but none were taken from isolated
marshes and swamps. In 1979, a hybrid of1. punctatus with 1. marginatus was found in
a backwater area on the west side of the Kissimmee River. [Site Numbers-I, 3, 5, 8, 9,
13,17,21,23,24,25,26,28,31,32,33,38,43,44,45,61,62, 65, 72] [Total Sites =24
(32.4%)] lliumber Captured = 147 (0.89%)].
Habitat: In peninsular Florida, we have encountered this species along the margins of
large streams and canals, and occasionally in swamps and marshes.
Biology: Carr (1946) investigated courtship, spawning, and nest defense habits of a
population of spotted sunfish inhabiting a small stream in Alachua County, north-central
Florida. She recorded spawning from early spring to November. Also see Hubbs and
Allen (1943, cited in Carr 1946) concerning brief observations on the breeding behavior
of this species in Silver Springs, Marion County, Florida. Hubbs and Allen (1943: 126)
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made briefobservations on the breeding behavior of this fish in Silver Springs (St. Johns
Basin), Marion County, Florida. On April 5, 1941, they reported seeing the species
moving inshore to spawn in slight excavations. Hubbs and Allen also observed spotted
sunfish nesting in Silver Springs during June, 1943. Hunt (1953 :29) briefly describes the
diet of this and other fishes taken from Tamiami Canal. McLane (1955:249-263)
provides information this species as part ofhis study of fishes of the St. Johns River
Basin. Additional information is provided by Moody (1957:27).
Remarks: None.
Vouchers: Study Area-l 00553 (12),100571 (1), 101914 (11),101978 (17),101984
(2), 102016 (1), 102045 (1), 102086 (1), 102112 (11), 102149 (19), 102158 (4), 102498
(8), 102544 (13), 102569 (4), 102624 (4), 102639 (1), 102737 (4), 102833 (1), 102860
(1),102889 (5),102910 (1); NCSM 27447 (14). Kissimmee Basin-UF 32749 (21),
32799 (1),34991 (1),35627 (1),68840 (10), 72657 (1), 72676 (1), 72684 (1), 72726 (3),
72765 (14), 72779 (30), 72838 (97), 77654 (1); NCSM 27549 (3); AMNH 23762 (11);
CU 23919; UMMZ 158559 (3).
NOTE: Museum vouchers from Kissimmee River Basin not identified to
species-Lepomis sp. (CU 24224 and 42450); Centrarchid: USNM 129885 (1) [Edgar
Mearns collection]; Centrarchus sp. NRM 14111 (3),30018 (2), 30019 (1), 30020 (1),
29979 (8), 29988 (2).
50. Largemouth Bass (Micropterus salmoides) NATIVE
Identification: This is a large fish with an elongate body. The mouth is large (maxillary
extends behind eye). The midside usually with a broad, continuous stripe. The spinous
and soft dorsal are almost completely separated. The dorsal fin has 9 to 11 spines and
usually 12 to 14 (range 11 to 14) 10 to 12 soft rays. The anal fin usually has 3 (rarely 3
or 4) spines and 10 to 12 soft rays. Distinguishing characteristics and keys that include
this species (and all, or most, of the other centrachids found in the Kissimmee Basin) are
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provided by Eddy and Underhill (1978), Bennett and McFarlane (1983), Laenn and
Freeman (1986), Menhenick (1991), Etnier and Starnes (1993), and Jenkins and
Burkhead (1994). For additional information see Page and Burr Page and Burr (1991:263
& Plate 35). The Florida Largemouth Bass (Micropterus salmoides floridanus) is
recognized as a distinct subspecies endemic to peninsular Florida (Bailey and Hubbs
1949, Lee et al. 1980:608).
Size: To 97 em (38 in) TL (Page and Burr 1991). Adult size is about 120 to 700 mm TL
(Lee et al. 1980:608). In the field, we measured 46 largemouth bass taken in late January
1996 from several sites in the study area. These fish ranged in size from 105 to 415 mm
SL (mean=231 mm SL). The two largest specimens (375 and 415 mm SL) captured
were females.
Geographic Range: This species is native to much of the eastern United States,
including the entire Florida peninsula (Page and Burr 1991).
Kissimmee Basin Distribution: Largemouth Bass is widespread in the Kissimmee River
Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured.
Largemouth Bass was generally widely distributed (captured at 28, or 37.8% of sites),
and nearly 100 individuals were captured (98, making up 0.59% of all fish captured). It
was more frequently found in larger waters, and was usually not collected from small or
isolated bodies of water. There were few occurrences on the eastern side of the Range,
aside from those observed in the Kissimmee River (where a total of 26 were collected
from all sites on the canal or remnant meanders). None of these fish were taken from
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eastern streams, or marshes adjacent to the Kissimmee. The only marsh areas were this
species was found were a borrow pit in Arbuckle Marsh (8 captures) and a marsh along
North Fence West (Rd.) (0.4 miles west of intersection with Carter Rd., Mgmt. Unit 1).
Sites with potentially high densities of this fish were Tomlin Lake (12 captures), which
has been supplemented by stocking efforts (1500 stocked on 28 April 1987: C. Starling, 9
March 1998, pers. Com.), and Arbuckle Creek (a total of 18 captures from three sites).
Other notable localities included Lake Arbuckle (10 specimens from 3 sampling stations),
Willingham Branch Creek (8 specimens from 3 sites), and a small stream at Frostproof
Road in Management Unit 2 (5 bass collected). In addition, the species was one of only
four observed (2 were captured) in a cattle pond at the southwest end of Arnold
Hammock Road. It was noted that in late January (1996), a 375 mm (SL) female from
Arbuckle Creek was in the early developmental stages ofreproduction, but had an empty
stomach. At about the same time, another larger female (415 mm SL) from Arbuckle
Marsh was full of eggs and also had no stomach contents. [Site Numbers-I, 2, 4,5,7,
8,9,10,11, 12, 13, 14, 16, 17, 18,20,21,22,27,28,29,30,40,45,48,61,69,72]
[Total Sites = 28 (37.8%)] lliumber Captured = 98 (0.59%)].
Habitat: In peninsular Florida, we most frequently encounter this species in medium-
and large-sized streams and canals, and lakes.
Biology: Largemouth bass is primarily a piscivore that preys heavily on fishes, although
other prey are also taken. Information on the diets of largemouth bass from the
Kissimmee River basin are included in unpublished reports of Bull et al. (1991) and
Furse and Davis (1996). In their study of bass taken from various habitats in Pools B, C,
D, and E during March 1989, Bull et al. (1991 :142) found food items in the stomachs of
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248 (61%) of407 bass examined. Their results indicated the diet consists principally of
fish, although shrimp, crayfish, and insects were also consumed. Furse and Davis (1996)
examined the stomach contents of 248 largemouth bass (85-577 mm TL) taken from Pool
C of the Kissimmee River during the period 1994-1996. Fish were the most important
prey, accounting for 83.4% of the total biomass. Most commonly found food items
included eastern mosquitofish, least killifish, and bluefin killifish. Three bass had preyed
on walking catfish. Based on stomach fullness data, Furse and Davis (1996) concluded
that bass foraged for food during daylight hours. Williams et al. (l979:Tables 13, 14, 15,
16, 19) examined stomach contents of several hundred largemouth bass collected 1975-
1978 from Lake Kissimmee, and reported that the predators consumed mostly fish and
shrimp. Fuse et al. (1996) examained the habitat use and movements ofLargemouth
Bass in the Kissimmee River. McLane (1955:232-237) provides information this species
as part ofhis study of fishes of the St. Johns River Basin. Additional information is
provided by Moody (1957:26).
Remarks: This is one ofthe most studied fishes in the Kissimmee Basin. In the field,
we dissected two largemouth bass captured in the Range. Both were females with empty
stomachs. The largest (415 mm SL) was a gravid female taken from Arbuckle Marsh
canal on 26 January 1996; the second (375 mm SL), in the early stages of reproductive
development, was taken from the lower part Arbuckle Creek on 25 January 1996.
Tomlin Lake was stocked in approx. 1987 (P. Walsh, pers. com., 1998). Van Eeghan L.
(Tomlin L.) was stocked with 1500 LMB on 28 April 87 (Chuck Starling, 9 March 98,
pers com). Based on Richloam Fish Hatchery records for the period July 1974-
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November 1999, more than 58,000 largemouth bass have been stocked in the Upper
Kissimmee and Istokpoga sub-basins since the late 1970s.
References on Florida bass reproduction: see Bruno et al. (1990. N. Am. 1. Fish.
Manage. 10:80-84) and Mesing and Wicker (1986. Trans. Am. Fish. Soc. 115:286-295);
also see Chew (1974. Early life history of the Florida largemouth bass. FGFWFC,
Fishery Bulletin, Tallahassee). Also see Furse, Davis, and Bull. 1996. Habitat use and
movements of largemouth bass associated iwht changes in dissolved oxygen and
hydrology in Kissimmee River, Florida. Ann. Conf. SE Assoc. Fish and Wildl. Agencies
50:12-25.
Vouchers: Study Area-UF 100551 (1), 101918 (2),101935 (1),102131 (1), 102157
(1),102477 (5),102496 (3),102549 (3),102583 (1),102619 (7),102635 (1),102846 (5),
102857 (2), 102915 (1), 103678 (1); NCSM 27382 (2), 27448 (4),27478 (3). Kissimmee
Basin-UF 32750 (14), 32808 (1), 34992 (2), 35568 (3), 35628 (12), 68821 (16),68842
(8), 72654 (25), 72672 (27), 72685 (3), 72727 (86), 72763 (45), 72778 (21), 72839 (4),
76758 (51),101884 (3); NCSM 27550 (5); AMNH 23759 (3); CU 23915, 24237; TU
22959 (2); UMMZ 158561 (1), 158646 (6), 158654 (1).
51. Black Crappie (Pomoxis nigromaculatus) NATIVE
Identification: The Black Crappie is a moderately-sized fish. The body is strongly
compressed. The snout and mouth are slightly upturned. The color pattern of sides
consists of irregularly arranged dark speckles and blotches over a mostly silver
background. The anal and dorsal fins are nearly equal in base length. The dorsal fin
usually has 7 to 8 (rarely 6) spines and 14 to 16 soft rays. The anal fin usually has 6 to 7
(rarely 5) spines and 16 to 19 soft rays. Distinguishing characteristics and keys that
include this species (and all, or most, of the other centrachids found in the Kissimmee
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Basin) are provided by Eddy and Underhill (1978), Bennett and McFarlane (1983),
Laerm and Freeman (1986), Menhenick (1991), Etnier and Starnes (1993), and Jenkins
and Burkhead (1994). For additional information see Page and Burr Page and Burr
(1991:259 & Plate 36) and Pflieger (1997).
Size: To 49 em (19.25 in) TL (Page and Burr 1991). Adult size is about 130 to 420 mm
TL (Lee et al. 1980:602). In the field, we measured six black crappie taken in late
January 1996 from several sites in the study area. These fish ranged in size from 155 to
245 mm SL (mean=207 mm SL).
Geographic Range: This species is native to much of the eastern United States (Page
and Burr 1991). In peninsular Florida it is common south to Lake Okeechobee, with a
few records south of Tamiami Canal in the Everglades (Loftus and Kushlan 1987).
Kissimmee Basin Distribution: Black Crappie is widespread in the Kissimmee River
Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. Black
crappies were found at 10 sites (13.5% of all sites) which yielded a total of 36
specimens. When found, the species was almost always in larger bodies of water. In
fact, 25 of the 36 captured were taken from the Kissimmee River canal. From one river
sample, 14 were collected. Seven (7) others were taken from the remnant meanders.
Only 2 were taken from Lake Arbuckle, 1 was found in Tick Island Marsh, and another
was observed in a slough associated with Arbuckle Creek. None were found in any other
lacustrine, marsh, or swamp habitats. [Site Numbers-I, 9,10,11,12,13,22,31,65,72]
[Total Sites = 10 (13.5%)] lliumber Captured = 36 (0.22%)].
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Habitat: In peninsular Florida, we most frequently encounter this species in vegetated
areas of streams and lakes.
Biology: Huish (1958a, 1958b) researched the diets and life history of populations from
central Florida. Young threadfin shad Dorosoma petenensis was the major food item
found in stomachs of 145 black crappie from Lake George, Florida. McLane (1955:281-
285) provides information this species as part ofhis study of fishes of the S1. Johns River
Basin. For additional information, see Moody (1957:26); Ager (1975); Huis (1957, Proc.
SE Assoc. Gam Fish 11:293-302); Reid (1950, Trans. Am. Fish. Soc. 79:145-154).
Remarks: In the Lake Okeechobee area, Black Crappie are known as "specks"
(Gregware and Greware 1997).
Vouchers: Study Area-UF 101927 (3),102031 (1), 102620 (4), 102882 (1); NCSM
27449 (3). Kissimmee Basin-UF 35629 (2), 72653 (2), 72700 (1), 72728 (4), 72771
(2), 72777 (1), 72840 (2), 76735 (33), 77655 (1), 101885 (1); TU 22953 (1), ZMUU
1319(?).
PERCIDAE: Perches and Darters
52. Blaekbanded Darter (Pereina nigrofaseiata) NATIVE
Identification: This is a relatively large darter. Typical of the family, the species two
dorsal fins, the first is spinous and the second is soft rays. Members of the genus have 2
anal spines, a complete lateral line, and a row of enlarged, often strong-spined scales)
along the midline of the breast and belly (best developed in males, sometimes absent in
females). Percina nigrofasciata has 6 to 8 dark saddles on back and 12 to 15 dusky to
black bars (somewhat diamond-shaped) along side. The breast is without scales. Very
small individuals may be confused with the Swamp Darter (Etheostoma fusifonne), the
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only other darter known from the Kissimmee Basin. Percina nigrofasciata can be
distinguished from that species by the following traits: no scales on breast (versus scales
on breast in E. fusiforme); distinct vertical bars, even in small juveniles (versus no
vertical bars); a complete lateral line (versus lateral line incomplete, usually extending to
median of soft dorsal fin); modified scales or scutes on midline of breast and, in males, in
a row along middle ofthe belly (versus no scutes); and snout somewhat pointed and
mouth tilted downward (versus snout somewhat rounded and mouth terminal).
Distinguishing characteristics and keys that include this species are provided by Eddy and
Underhill (1978), Bennett and McFarlane (1983), Laerm and Freeman (1986),
Menhenick (1991), and Etnier and Starnes (1993). For additional information see Page
and Burr (1991 :281 & Plate 39). Earlier references to Hadropterus nigrofasciatus from
the Kissimmee River Basin are in reference to this species.
Size: To 11 em (4.5 in) TL (Page and Burr 1991). Adult size is 39 to 80 mm SL;
maximum size is 93 mm SL (Lee et al. 1980:730).
Geographic Range: This species is native to Atlantic and Gulf Slope drainages from
South Carolina to Louisiana; in the Florida peninsula it occurs in central portion of the
state south to about Lake Okeechobee (Page and Burr 1991).
Kissimmee Basin Distribution: There are only two or three records of Blackbanded
Darter from each of the three major Kissimmee River sub-basins. According to Bull et
al. (1991), and repeated in Trexler (1995), the Blackbanded Darter Percina nigromaculata
has not been collected in the Kissimmee since channelization. Previous (FLMNH)
collections of this species: (Arbuckle Cr., 1 mi. N ofL. Istokpoga @ hwy US98, 1966
[CCS66-75
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. The
B1ackbanded Darter was among the least encountered species. It occurred at only 4 sites:
2 on Morgan Hole Creek, and 2 on Arbuckle Creek. Only about half as many of these
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darters were captured (38) as were the other percid in our samples, the Swamp Darter.
Almost all of the blackbanded darters captured were taken from a single location (31
from Morgan Hole Creek, just north ofKissimmee Road). [Site Numbers-8, 40, 44, 61]
[Total Sites = 4 (5.4%)] lliumber Captured = 38 (0.23%)].
Habitat: This species is found in small and large streams, usually over gravel or sand,
and over mud in the Coastal Plain (Page and Burr 1991).
Biology: McLane (1955:296-298) provides information this species as part of his study
of fishes of the St. Johns River Basin. Mather (1973a, 1973b) provides information on
the diet and feeding chronology, and other life history aspects of Blackbanded Darter
populations in Halawakee Creek, Alabama.
Remarks: None.
Vouchers: Study Area-UF 100560 (31), 102139 (2), 102147 (1), 102554 (4).
Kissimmee Basin-UF 32743 (42),32795 (12),68827 (2), 68843 (4), 72681 (2).
53. Swamp Darter (Etheostoma fusiforme) NATIVE
Identification: This is a relatively small darter. The body is slender and compressed.
There are two dorsal fins, the first is spinous and the second is soft rays. This species
may be confused with the Blackbanded Darter (Percina nigrofasciata), the only other
darter known from the Kissimmee Basin. Etheostoma fusiforme can be distinguished
from that species by the following traits: scales on breast (versus no scales on breast in £.
nigrofasciata); no distinct vertical bars on sides of body (versus distinct vertical bars); an
incomplete lateral line, usually extending to median of soft dorsal fin (versus a complete
lateral line); and no highly modified, enlarged and spinous scales on midline of breast or
belly (versus a row of modified scales sometimes present along midline of breast and
belly); and snout somewhat rounded and mouth terminal (versus snout somewhat pointed
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and mouth tilted downward). Distinguishing characteristics and keys that include this
species are provided by Eddy and Underhill (1978), Bennett and McFarlane (1983),
Laerm and Freeman (1986), Menhenick (1991), Etnier and Starnes (1993), and Jenkins
and Burkhead (1994). For additional information see Page and Burr (1991 :324 & Plate
48). Earlier references to Etheostoma barratti (as well as the nominal subspecies
Etheostoma fusiforme barratti) from the Kissimmee River Basin actually are in reference
to this species.
Size: To 5.9 em (2.25 in) TL (Page and Burr 1991). Adult size is about 30 to 50 mm SL
(Lee et al. 1980:650).
Geographic Range: This species is native to lowlands and coastal plains of the Atlantic
and Gulf Slope from southern Maine to Louisiana (Page and Burr 1991). In peninsular
Florida it is found south to the Everglades, but it is uncommon in the far southern parts of
the peninsula (Loftus and Kushlan 1987).
Kissimmee Basin Distribution: The Swamp Darter is widespread in the Kissimmee
River Basin and records exist for all three major sub-basins.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured. The
Swamp Darter was found at over five times as many sites (23 sites, 31.1% of all sites) as
was the Blackbanded Darter. This species also seemed more tolerant of a wider variety
of habitat types, yet it was only found in one location where the Blackbanded Darter was
also observed (Morgan Hole Creek). The Swamp Darter was commonly encountered in
isolated lakes, pools, and marshes, such as a lake in Bravo Range (8 captures), several
roadside ditches (a total of 10 were taken from 3 sites), and a natural marsh northeast of
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the intersection of Ramsey and Kulhanek Roads (from which 4 were taken). Like the
other darter, it also inhabited creeks; e.g., 8 were collected from Tomlin Gully. [Site
l'Jumbers--4, 15, 17, 19,20,26,29,30,31,36,38,40,41,42,43,45,53,60,62,63,65,
68, 70] [Total Sites = 23 (31.1%)] [Number Captured = 70 (0.42%)].
Habitat: The Swamp Darter is typically found in vegetated areas of standing or slow-
flowing water over mud, sometimes sand (Page and Burr 1991).
Biology: There is little information on the life history of populations in peninsular
Florida.
Remarks: None.
Vouchers: Study Area-UF 100568 (8),100587 (6),101943 (1),102007 (3),102024
(8), 102042 (1), 102056 (1), 102059 (4), 102104 (1), 102124 (1), 102138 (6),102163 (3),
102481 (1), 102515 (4),102561 (4), 102615 (3),102640 (4), 102854 (3), 102880 (1),
102927 (1). Kissimmee Basin-UF 32742 (1), 32805 (1), 35620 (3), 68835 (3), 68846
(48), 72660 (2), 72678 (1), 72729 (44), 72772 (23), 72776 (23), 72841 (6), 10344 (2);
l'JCSM 27551 (1). AM1'JH 22749 (3); AM1'JH 52273 (2) [as E. edwini]. CU 10234 [as
Hololepis barratti], CU 24236 [as.E. barratti], CU 55119 [as.E. edwini, most likely E.
fusiforme]; IN'HS 87288 [reported as Armstrong Slough, Highlands Co.; correct county
for site is probably Osceola]; UMMZ [all as.E. barratti] 158569 (9), 158641 (39), 158650
(1); l'JRM 30022 (6); ZMUU 1589 (?) [as Etheostoma guiescens].
54. Walleye (Stizostedion vitreum) TRANSPLANT
Identification: This is a large, elongate fish with a huge mouth and large canine teeth on
both jaws (as well as on the prevomer and palatine bones). The posterior margin of
preopercle has a strongly serrated edge. The two dorsal fins are well separated. The first
dorsal fin has 12 to 16 spines; and the second dorsal fin has 1 or 2 short, spine-like,
anterior rays, and 18 to 23 soft rays. The anal fin has 2 slender or weak spines and 11 to
14 soft rays. Distinguishing characteristics and keys that include this are provided by
Eddy and Underhill (1978), Menhenick (1991), Etnier and Starnes (1993), and Jenkins
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and Burkhead (1994). For additional information see Page and Burr (1991 :273-274 &
Plate 38). Other names used for this fish include walleyed pike, pikeperch, and jack
salmon.
Size: To 91 em (36 in) TL (Page and Burr 1991). Adult size is about ### (Lee et al.
1980:###).
Geographic Range: The native distribution of this species includes the St.
Lawrence-Great Lakes, Arctic, and Mississippi River basins from Quebec to northwest
Territories, and south to Alabama and Arkansas (Page and Burr 1991). The species has
been widely stocked in the United States (Fuller et aI. 1999).
Kissimmee Basin Distribution: The only known occurrence of this fish in the
Kissimmee Basin is a stocking of2,000 Walleye in Lake Emerald, Orange County, in the
Upper Kissimmee Sub-Basin during the period 1981-1982 (Starling 1982; Chapman et al.
1983, C. Starling, Florida Fish and Game Conservation Commission, pers. comm.).
APR Distribution and Relative Abundance: [Site Numbers-None] [Total Sites = 0
(0%)] lliumber Captured = 0 (0%)].
Habitat:
Biology: Chapman et al. (1983) provides information of populations stocked in
peninsular Florida.
Remarks: The walleye stocked into Lake Emerald were originally produced in
Kentucky. The stocked population reportedly did not survive more than a year (c.
Starling and P. Chapman, Florida Fish and Game Conservation Commission, pers.
comm., 2000).
Vouchers: Study Area-Not taken. Kissimmee Basin-None known.
CICHLIDAE: Cichlids
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FOREIGN
Identification: Astronotus ocellatus is a medium-sized fish, laterally compressed, and
with a large dark spot on upper caudal fin base. Similar to most other cichlids,
Astronotus has a single nostril opening on each side and a two-part or interrupted lateral
line. The second dorsal, caudal, and anal fins are large and rounded. The dorsal fin has
12 to 14 spines and the anal fin has three spines. For distinguishing characteristics see
Kullander (1986) and Page and Burr (1991:327-330 & Fig. 62).
Size: To 40 em (15.75 in) TL (Page and Burr 1991).
Geographic Range: The genus Astronotus is native to South America including
Orinoco and Amazon,; also to French Guiana, and to northern part of Paraguay drainage,
Parana Basin (Kullander 1986). Introduced populations are firmly established in
peninsular Florida, all confirmed records are from areas south of Lake Okeechobee.
Kissimmee Basin Distribution: The only reports of this species in the Kissimmee River
Basin are based on creel survey records from the Lower Basin during the mid-1960s. A
total of 3 Oscars were reported in creel surveys carried out in the Pool D-E area for the
period from winter 1994 to spring 1996 (Furse and Davis 1995:10& Table 4, Furse and
Davis 1996:Table 3 & 4). According to D. Fox (Florida Fish and Game Conservation
Commission, pers. comm.), this species has been in the lower Kissimmee River for a
number of years and is frequently taken by anglers.
APR Distribution and Relative Abundance: We did not observe this species during our
inventory of the study area. [Site Numbers-None] [Total Sites =0 (0%)] lliumber
Captured = 0 (0%)].
Habitat: In peninsular Florida, this species is found most frequently in deep canals.
Biology: Little is known about the biology of Florida populations.
Remarks: Fury and Morello (1994) discuss the importance of this species as a sport fish
in south Florida waters.
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Vouchers: Study Area-Not taken. Kissimmee Basin-None known.
56. Blue Tilapia (Oreochromis aureus) FOREIGN
Identification: The Blue Tilapia is a large-sized fish with three anal spines and 15 to 18
dorsal spines. It has a black spot on opercle. Similar to other cichlids, the lateral line is
in two parts, and each nostril has only a single opening. Distinguishing characteristics,
photographs, keys, and discussion of hybrids are provided by Trewavas (1983).
Menhenick (1991) includes it in his identification keys. For additional information see
Page and Burr (1991:334). Other commonly used name for this species is Tilapia aurea
and, to a lesser extent, Sarotherodon aurea.
Size: To 37 em (14.5 in) TL (Page and Burr 1991). Adult size in Florida is 12 to 20 cm
(4.7 to 7.8 in) SL; maximum size recorded is 508 mm (20 in) TL (Lee et a1. 1980:771).
Geographic Range: The Blue Tilapia is native to Africa and the Middle East. It has
been widely introduced in the United States (Fuller et a1. 1999).
Kissimmee Basin Distribution: Blue Tilapia have been taken in the Upper and Lower
Kissimmee sub-basins. We are unaware of any records from the Istokpoga Sub-basin.
APR Distribution and Relative Abundance: We found this species at ## (###%) of
the 74 sites sampled. It accounted for about ###% (n=###) of all fish captured.
Bull et a1. (1991 :95) reported on the taking of 26 blue tilapia from Pool B of the
Kissimmee River during electrofishing work from March 1987 through December 1990.
It was not collected during pre-channelization surveys (FGFWFC 1957 cited in Bull et a1.
1991:59). Three (3) Blue Tilapia were captured: 2 were in the Kissimmee River canal,
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and 1 was found in the remnant meander south of the boat ramp (east end of Kissimmee
Road). [Site Numbers-2, 72] [Total Sites = 2 (2.7%)] lliumber Captured = 3 (0.02%)].
Habitat: In peninsular Florida, this species typically occurs in medium- and large-sized
streams and canals, and lakes.
Biology: For information on Florida populations, see Langford et al. (1978), Hulon and
Williams (1982), and Zale and Gregory (1990).
Remarks: Blue Tilapia was first introduced to Florida in 1961 by the Florida Game and
Fresh Water Fish Commission (Buntz and Manooch 1969). Subsequently the species
has become established throughout the central part of the state (see Hulon and Williams
1982).
Vouchers: Study Area-NCSM 27568 (1). Kissimmee Basin-None known.
MUGILIDAE: Mullets
57. Striped Mullet (MugU cephalus) NATIVE
Identification: The Striped Mullet is a medium- to large-sized, torpedo-shaped, silvery
fish. Among other traits, it is characterized by having prominent adipose eyelids and
large cycloid or very weakly ctenoid scales. Mugil cephalus has two dorsal fins that are
well separated. The first dorsal fin has 4 spines; and the second dorsal fin has 1 spine and
7 to 8 soft rays. Distinguishing characteristics and keys that include this species are
provided by Menhenick (1991) and Etnier and Starnes (1993). For additional
information see Robins et al. (1986:212 & Plate 41).
Size: To 91 em (36 in), usually less than 50 em (20 in) (Robins et al. 1986).
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Geographic Range: This is a marine species that is nearly worldwide in warm waters.
Mullet occasionally enters fresh waters (Robins et al. 1986). It has been recorded from
inland waters throughout much ofpeninsular Florida (Burgess 1980c, Loftus and Kushlan
1987).
Kissimmee Basin Distribution: The only records of this species is the Kissimmee Basin
are from the Lower Kissimmee Sub-basin (FGFWFC 1957 [as mullet], Wullschleger et
al. 1990a, Bull et al. 1991, 1994, Furse and Davis 1996).
APR Distribution and Relative Abundance: [Site Numbers-None] [Total Sites = 0
(0%)] lliumber Captured = 0 (0%)].
Habitat: In inland waters of peninsular Florida, we have encountered this species in
medium- and large-sized streams and canals.
Biology: McLane (1955:209-211) provides information this species as part of his study
of fishes of the S1. Johns River Basin.
Remarks: None.
Vouchers: Study Area-Not taken. Kissimmee Basin-None known.
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BIVALVE MOLLUSKS: PREVIOUS RECORDS, SPECIES RICHNESS,
AND OCCURRENCE
Table 9-1 provides a summary of the bivalve mollusks recorded from the
Kissimmee Basin and distinguishes records from APR and the three major sub-basins.
According to Williams and Butler (1994), three families of bivalve mollusks are
found in the fresh waters of Florida, two native and one nonnative. The two families of
native bivalves include the freshwater mussels (family Unionidae) and pea clams (also
known as pill or fingernail clams) (family Sphaeriidae). The third family of bivalve
mollusks in the state, family Corbiculidae, is represented by a single species, the
nonnative Asian clam, Corbicula fluminea.
Our survey focused on the larger bivalve species, members of the families
Unionidae. According to Turgeon et al. (1988), the freshwater mussel fauna of the
United States includes about 297 species and subspecies. As many as 269 species had
historic ranges that overlapped the political boundaries of the southeastern United States
(Neves et al. 1997). The numbers of unionids recorded from the state of Florida total
greater than 50 species, with Williams and Butler (1994) reporting 52 species for the state
and Neves et al. (1997) reporting 51 species. Nevertheless, these numbers are
conservative. In Florida, most of the unionid diversity is in the panhandle and all 28
species assigned conservation status in the state are confined to the panhandle.
According to Williams and Butler (1994), only 10 unionid species are known to occur in
the peninsula south ofthe Suwannee and St. Johns rivers.
Turgeon et al. (1998) provide a list of the accepted common and scientific names
ofmollusks occurring in the United States and Canada. However, the positive
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TABLE 9-1. The unionid mussels and other bivalve mollusks (continued.)
TAXA COMMON NAME APR Upper Kiss Lower Kiss Istokpoga CITATION
A B C D
CORBICULIDAE
Corbiculaflum inea· III [v) Asian Clam A· B C· D· A: Rutter et al. (1989); present study. B: Milleson (1975) [as Corbiculaleana];
USGS collection [donated by R.S. Butler). C: Milleson (1978) [as Corbicula
leana]; Rutter et al. (1986, 1989); present study. D: Rutter (1995, 1996, 1997,
1998, 1999,2000); present study;
SPHAERIIDAE
Eupera cubensis Mottled Fingemailclam C D C: Rutter et aI. (1986:Table C-19) [as Byssanodonla cubensis ). D: Milleson
(1978); Ruiter (1996, 1997); Ruiter (1998) [as Byssanodonla cubensis ).
Musculium sp. unidentified fingernailclam D D: Ruiter (1995, 1996, 1998, 1999,2000).
Musculium transversum Long Fingemailclam D D: Ruiter (1995).
Pisidium sp. unidentified peaclam C D C: Ruiter et al. (1989). D: Ruiter (1995, 1996, 1998, 1999).
Sphaerium sp. Fingernail Clam D D: Milleson (1978).
TABLE 9-1. The unionid mussels and other bivalve mollusks of Avon Park Air Force Range (APR) and the Kissimmee River Basin by major sub-basin, including the Upper
Kissimmee (Upper Kiss), Lower Kissimmee (Lower Kiss), and Itokpoga sub-basins. * = recorded during present study; [v] = preserved voucher material from one or more records
deposited in recognized museum; (?) = positive identification is highly uncertain; [I] = introduced species.
TAXA COMMON NAME APR Upper Kiss Lower Kiss Istokpoga CITATION
UNIONIDAE
Anodonta couperiana* [v] Barrel Floater A* B C* 0* A: present study. B: Johnson (I 972)/MCZ collection; USGS collection [donated
by R.S. Butler). C: present study. D: Johnson (l972)IMCZ collection; present
study.
Elliptio buckleyi" [v] Florida Shiny Spike A* B C* 0* A: Johnson (I 972)/MCZ collection; Milleson (1978); present study. B: Johnson
(1972)/MCZ collection; USGS collection [donated by RS. Butler). C: Johnson
(1972)/MCZ collection; Rutter et aI. (1989); INHS collection; USGS collection
[donated by RS. Butler]; present study. D: Johnson (1972)/MCZ collection;
Milleson (1978); Rutter (1995,1996,1997, 1998, 1999,2000); INHS COllection;
present study.
Elliptio icterina" [v] Variable Spike A* B C* 0* A: present study. B: Johnson (I 972)/MCZ collection. C: present study.
D: Johnson (I 972)/MCZ collection; present study;
Elliptio jayensis [v] Flat Spike A B C 0 A: Johnson (I 972)/MCZ collection [Lake Aruckle]. B: Johnson (I972)/MCZ
collection; USGS collection [donated by RS. Butler). C: Johnson (I 972)/MCZ
collection. D: Johnson (I 972)/MCZ collection.
Elliptio waltoni" [v] Florida Lance A* 0* A: present study. D: present study.
Elliptio sp. unidentified Elliptio B 0 B: Milleson (1975). D: Rutter et al. (1986).
Toxolasma paulus" [v] Iridescent Lilliput A* B C* 0* A: present study. B: Johnson (I 972)/MCZ collection; USGS collection [donated
by RS. Butler). C: present study. D: present study;
Uniomerus carolinianus" [v] Florida Pondhorn A* B C 0* A: present study. B: Johnson (I 972)/MCZ collection; USGS collection [donated
by RS. Butler). C: Johnson (I 972)/MCZ collection. D: present study;
Utterbackia imbecillis" [v] Paper Pondshell A* B C* 0* A: present study. B: USGS collection [donated by RS. Butler). C: present study.
D: present study;
Utterbackia peninsularis Peninsular Floater B B: USGS collection [donated by R.S. Butler).
Vil/osa amygdala" [v] Florida Rainbow A* B C* 0* A: present study. B: Johnson (1972)/MCZ collection; USGS collection [donated
by R.S. Butler). C: present study. D: Johnson (1972)/MCZ collection; present
study.
Villosa vibex [v] Southern Rainbow 0 D: Johnson (I 972)/MCZ collection
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identification of some unionids is problematic. Pennak (1989) provides a key to the
genera of pelecypods, including members of the families Unionidae and Spaeriidae
(among others), occurring in the United States. Johnson (1972) covers the unionid
mussels of peninsular Florida. An unpublished report by Heard (1979) provides
information on the identification freshwater mussels of Florida. However, that report is
dated and relies heavily on Johnson (1972). Burch (1972) gives information for the
identification ofNorth American mollusks of the family Sphaeriidae.
Very little is known about the bivalved mollusks of the Kissimme River basin.
There have been a number of surveys of benthic macroinvertebrates, but most earlier
investigators made no attempts to identify mussels below family or generic taxonomic
levels (e.g., Moyer and Williams 1982). Furthermore, it is likely that any mussel
specimens collected were not retained as vouchers.
In January 1975, Milleson (1978) sampled Lake Arbuckle using an Ekman dredge
at intervals along three transect lines established in the north, central, and south parts of
,
the lake. A total of 25 species were recovered from benthic samples obtained. The only
gastropod collected was Viviparus georgianus. (9 snails, these found in 7 of the 22
samples taken). Only two bivalves were identified in samples: Corbicula leana
(=Corbicula fluminea) (199 clams in 11 of the 22 total Ekman grab samples) and Ellipto
buckleyi (21 specimens in 9 of 22 samples and only from Type I and Type II bottom
sediment types). Other benthic organisms reported included various annelids,
amphipods, and aquatic insects. Milleson (1978) noted that Corbicula was abundant in
lakes Arbuckle and Istokpoga, but absent from deep, clear lakes studied in other parts of
the Istokpoga Sub-basin..
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DIVALVE MOLLUSKS SPECIES ACCOUNTS
We present species accounts for those bivalve mollusks recorded from the APR
during our investigations. The species accounts are ordered by family and follow
phylogenetic order. In the heading of each account, we give the common and scientific
names and classification of the fish as native or introduced. Maps showing our records of
bivalves taken in APR are in an Appendix.
UNIONID SURVEY RESULTS
Twenty-two locations were sampled in the Kissimmee River drainage near Avon Park
Air Force Range, Florida. A total of 1078 live unionids representing 8 species were
collected from 19 sites. No unionids were collected at 3 sites, two of which were in Lake
Arbuckle. Arbuckle Creek sites (RHRAug96-7 through RHRAug96-12) contained the
greatest diversity, having 5 or 6 unionid species present. Sites within the Old Kissimmee
River Channel varied in species diversity from 2 species (HNB96-37) to 5 species.
(RHRAug96-6). Lake Arbuckle had the lowest species diversity with 5 sites having no
more than 2 species of unionids. Two collections were made on Morgan Hole Creek.
RHRAug96-4 had 3 species and RHRAug96-5 had 2 species of unionids. Corbicula
fluminea was present, with varying abundance from few to plentiful, at 20 of the twenty-
two sites.
Relative abundance of species collected in this survey from the Kissimmee River
drainage are: Anodonta couperiana 3%, Elliptio ahenea 7 %, E. buckelyi 76 %, E.
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icterina 1 %, Toxolasma parvus < 1 %, Uniomerus caroliana 6 %, Utterbackia imbecillis
3 %, and Villosa amygdala 4 %.
UNIONIDAE
1. Anodonta couperiana (Barrel Floater) NATIVE
Identification: Shell medium to large, reaching 93 mm in length. Outline subelliptical
to subcircular. Valves somewhat inflated, thin, fragile, and smooth. Anterior end
regularly rounded; posterior end somewhat pointed. Ventral margin broadly curved.
Dorsal margin straight and long, usually forming a distinct wing-like angle where it
meets the obliquely descending posterior margin. Hinge ligament short but prominent.
The posterior margin joins the curved ventral margin at a point near the medial line.
Posterior ridges broadly rounded. Posterior slope slightly concave. Umbos low and
broad, seldom extending above the dorsal margin, located in the anterior third of the
shell, their sculpture consisting of a number of delicate subconcentric undulations.
Periostracum smooth and shiny, except the posterior slope which may be roughened.
Surface of the shell straw yellow to yellowish-green usually with numerous, generally
fine green rays, sometimes with distinctly darker rays on the posterior slope. No hinge
plate or teeth; muscle scars inconspicuous and poorly defined. Nacre bluish-white and
iridescent (Johnson, 1972).
Size:
Geographic Range: The distribution of A. couperiana includes the Apalachicola,
Ochlockonee, and St. Mary's River drainages, and all of Peninsular Florida. This species
can also be located in the Atlantic Coast drainages from the Altamaha River system in
Georgia, north to the Cape Fear River system in North Carolina (Johnson, 1972).
Kissimmee Basin Distribution:
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APR Distribution and Relative Abundance:
[Site Numbers-2, 5,20,21,22,23,24,25,26. (maybe 4 as well-see problem mussel
bag)] ] [Total Sites = # (##%)] lliumber Captured = ## (##%).
Habitat: Johnson (1972) reports A. couperiana prefers muddy substrates in rivers,
ponds, streams and lakes. In this survey, A. couperiana, was found on substrates ranging
from mud to sand.
Biology:
Remarks: Twenty-seven A. couperiana comprised 3% of the unionids collected for this
survey. This species was present at 42% of the sites with unionids. Mean length was
46.7 mm. Lengths ranged from 28.7 mm to 60.5 mm (Figure 2).
No gravidA. couperiana were collected. It's fish host is unknown but may be similar to
A. suborbiculata. Fish hosts for A. suborbiculata include: channel catfish, Ictalurus
punctatus; green sunfish, Lepomis cyanellus; and longear sunfish; L. megalotis (Watters,
1995).
Site Numbers: SEE FIELIl NOTES/DATABASE FOR SITE NUMBERS..
Vouchers: Study Area-Not catalogued. Kissimmee Basin-
Kissimmee River Drainage Distribution:
Field Date County Locality Latitude Longitude
HNB96-34 8-5- Polk Lake Arbuckle, 274057.0 812320.96
HNB96-33 8-5- Polk Lake Arbuckle, 274136.8 812352.35
HNB96-35 8-5- Polk Lake Arbuckle, 274027.4 812233.90
HNB96-38 8-6- Okeechob Old Kissimmee 273429.5 810923.62
HNB96-37 8-6- Highlands Old Kissimmee 273742.5 810829.73
HNB96-32 8-5- Polk Lake Arbuckle, 274227.0 812448.63
HNB96-36 8-6- Polk Kissimmee River 273930.7 810809.94
Table 1. Sites where A. couperiana was collected in Avon Park, Florida.
Number
8 Wet, 1 Dry
6 Wet, 3 Dry
1.5 Dry
9 Wet, 1 Dry
1 Wet
3 Dry
3 Wet, 1 Dry
2. Elliptio buckleyi (Florida Shiny Spike)
10-3
NATIVE
Nico et al.l25 July 2000
Identification: AShell generally small to medium, seldom reaching 100 mm in length.
Outline somewhat variable though generally subtrapezoidal, sometimes obovate. Valves
subinflated to inflated, subsolid to very solid, inequilateral. Anterior end often
subtruncate, sometimes regularly rounded; posterior end slightly biangulate near the base,
but not very produced. Ventral margin straight or slightly curved. Dorsal margin
straight, sometimes forming a wing and a sharp angle with the obliquely descending
posterior margin hinge ligament short and low. Posterior ridge often rather sharp, though
sometimes rounded. Posterior slope rather flat, occasionally with faint radial sculpture.
Umbos rather full and high, located in the anterior third of the shell, the sculpture
consisting of several double-looped ridges. Disk surface flat. Periostracum varying from
fine and shiny to yellowish or greenish with numerous darker green rays to rough and
black or brownish. Left valve with two rather variable, stumpy pseudocardinal teeth,
often of equal height, but with the hinder one sometimes higher. Hinge line very short
and narrow; two long, straight lateral teeth. Right valve with two roughly parallel
pseudocardinals, the posterior one apt to be serrated and chunky, the more anterior one
low and vestigial; one lateral tooth. Beak cavities very shallow with a few dorsal muscle
scars and pallial line all distinct. Nacre purplish, salmon, bluish white, or pinkish,
posteriorly iridescent (Johnson, 1972).
Size:
Geographic Range: This species is endemic to Peninsular Florida (Johnson, 1972).
Kissimmee Basin Distribution:
APR Distribution and Relative Abundance:
[Site Nurnbers-2, 3, 7, 11, 12, 13, 14, 15, 16, 17, 18, 19,20,21,22,24,26,27,28,29]
[Total Sites = # (##%)] lliurnber Captured = ## (##%).
Habitat: E. buckelyi inhabits small streams to large rivers, lakes, and ponds with a
variety of substrates. This species is most commonly found in sand (Johnson, 1972). E.
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buckelyi in this survey were collected from substrates ranging from soft silty mud with
detritus to clean swept sand. Currents ranged from none to slight.
Biology:
Remarks: 823 E. buckelyi comprised 76% of the unionids collected in this survey. We
found this species at 89% of the sites. Mean length (n=789) was 29.3 mm. Lengths
ranged from 14.9 mm to 57.6 mm.
25 (2.8%) E. buckelyi were gravid. Lengths ranged from 21.4 mm to 49.1 mm with a
mean of 32.4 mm. Its fish host is unknown.
Vouchers: Study Area-Not catalogued. Kissimmee Basin-INHS 14934 (2 dry).
Kissimmee River Drainage Distribution:
Field Date County Localitv Latitude Longitude
HNB96-40 8-6-96 Okeechobe Old Kissimmee 273336.22 811033.63
HNB96-39 8-6-96 Okeechobe Old Kissimmee 273424.82 810933.78
HNB96-38 8-6-96 Okeechobe Old Kissimmee 273429.54 810923.62
RHRAug96- 8-12- Polk Arbuckle Creek 273930.30 812228.76
HNB96-33 8-5-96 Polk Lake Arbuckle, Site 274136.86 812352.35
RHRAug96- 8-13- Highlands Arbuckle Creek 273734.61 812201.46
HNB96-34 8-5-96 Polk Lake Arbuckle, Site 274057.02 812320.96
RHRAug96- 8-13- Highlands Arbuckle Creek 273631.48 812136.35
RHRAug96- 8-12- Polk Arbuckle Creek 273944.17 812238.46
HNB96-36 8-6-96 Polk Kissimmee River 273930.75 810809.94
HNB96-32 8-5-96 Polk Lake Arbuckle, Site 274227.07 812448.63
RHRAug96- 8-12- Polk Arbuckle Creek 273917.56 812215.04
RHRAug96- 8-6-96 Highlands Kissimmee River
RHRAug96- 8-6-96 Highlands Morgan Hole Creek
RHRAug96- 8-6-96 Highlands Morgan Hole Creek
RHRAug96- 8-13- Highlands Arbuckle Creek 273823.91 812149.72
HNB96-41 8-6-96 Okeechobe Old Kissimmee 273328.96 811036.68
Table 3. Sites where E. buckelyi was collected from Avon Park, Florida.
Number
10 Wet,
6 Wet, 1
15 Wet,
223 Wet
5 Wet
80 Wet,
27 Wet,
169 Wet
62 Wet,
6 Wet, 1
1.5 Dry
140 Wet
16 Wet,
2 Dry
5 Wet,'
34 Wet,
22 Wet
3. Elliptio icterina (Variable Spike) NATIVE
Identification: "Shell elliptical, moderately thick; anterior margin regularly rounded;
posterior margin descending obliquely, and subtruncated at the extremity; beaks not
prominent; umbonial slope very oblique, nearly rectilinear, angulated; epidermis smooth
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and polished, olive yellow, clouded with brown on the margins; base slightly arcuated;
nacre salmon colored, iridescent on the posterior margin (Conrad, 1834). For additional
information see Brim-Box and Williams (2000).
Size: Mean length was 54.6 mm (n=5). Lengths ranged from 41.9 mm to 57.6 mm.
Geographic Range: The distribution of E. icterina extends from the Escambia river
system in Florida and Alabama, east to the St. Mary's River system, Georgia and is found
in Peninsular Florida. This species is also found in Atlantic Coast drainages from the
Altamaha River system, Georgia, north to the White Oak River, North Carolina (Johnson,
1970).
Kissimmee Basin Distribution:
APAFR Distribution and Relative Abundance:
[Site Numbers- 5, 11, 12, 13, 19] [Total Sites = # (##%)] [Number Captured = ##
(##%).
Habitat: E. icterina inhabits lakes, ponds, small streams and large rivers on a variety of
substrates(Johnson, 1970). In this survey, E. icterina were found in silty mud, sandy mud
and coarse sand, all with detritus.
Biology:
Remarks: 10 E. icterina comprised 1% of the unionids found in this survey. This
species was collected from 16% of the sites .
. No gravid E. icterina were collected. Elliptio icterina have been found gravid with eggs
or glochidia between June and July (Britton and Fuller, 1979). The only known host fish
(based on laboratory infections) for this species is Bluegill Lepomis macrochirus (Shane
Ruessler, pers. com.).
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Site Numbers:
Vouchers: Study Area-Not catalogued. Kissimmee Basin-
Kissimmee River Drainage Distribution:
Field Date County Locality Latitude Longitude
RHRAug96- 8-6-96 Highland Kissimmee River
RHRAug96- 8-13- Highland Arbuckle Creek 273631.48 812136.35
RHRAug96- 8-6-96 Highland Morgan Hole Creek
RHRAug96- 8-6-96 Highland Morgan Hole Creek
Table 4. Sites where E. icterina was located in Avon Park, Florida.
Numb
2 Dry
3 Wet
2 Dry
7 Wet
4. Elliptio waltoni (Florida Lance) - [T] NATIVE
Identification: "Shell much elongated, compressed, inequilateral, rather thin,
subrhomboid; anterior end angled above, somewhat cut away below; base line nearly
straight, full just behind the middle; dorsal line straight or slightly curved, being
produced into a low wing; dorsal slope obliquely truncated; posterior ridge angled,
inclined to be slightly double below; ending behind near the base of the shell in a feeble
biangulatiaon, the lower angle longer; surface concentrically striate; epidermis dark
brown, showing vestiges of rays, dull or scarcely shining; pseudocardinals low, small, not
perfectly developed, double in both valves; laterals long, straight and delicate; muscle
scars shallow; nacre chocolate" (Simpson, 1914). This species is very similar in
appearance to another Elliptio that occurs in the Florida panhandle. Elliptio ahenea,
Size:
Geographic Range: Peninsular Florida (J.D. Williams, Pers. Comm.).
Kissimmee Basin Distribution:
APAFR Distribution and Relative Abundance:
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[Site Numbers-5, 15, 16, 17, 18, 19] [Total Sites =# (##%)] lliumberCaptured=##
(##%).
Habitat: E. waltoni were collected from a small creek with substrates ranging from soft
silty mud and detritus to clean swept sand with little to no current.
Biology:
Remarks: Seventy-six E. waltoni comprised 7% ofthe unionids collected in this survey.
This species was present at 32% sites. The mean length was 48.1 mm. Lengths ranged
from 23.9 mm to 68.4 mm.
Six (8%) E. waltoni collected were gravid. These were collected from one site in
Arbuckle Creek (RHRAug96-8), near the mouth of Lake Arbuckle. The lengths of the
gravid mussels ranged from 47.5 to 68.4 mm. The mean length of gravid E. waltoni was
57.5 mm. The fish host is unknown. This species is listed as Threatened in "Williams, J.
D., M. L. Warren,Jr., K. S. Cummings, J. L. Harris, and R. J. Neves. 1993. Conservation
status of freshwater mussels of the United States and Canada. Fisheries 18(9):6-22."
Vouchers: Study Area-Not catalogued. Kissimmee Basin-
Dist 'b tiD 'RiK' ,issunmee ver ramaae IS rr U Ion:
Field Number Date County Locality Latitude (N) Longitude (W) Number
collected
RHRAug96-10 8-13-96 Highlands Arbuckle Creek 273823.91 812149.72 9 Wet
RHRAug96-11 8-13-96 Highlands Arbuckle Creek 273734.61 812201.46 7 Wet
RHRAug96-8 8-12-96 Polk Arbuckle Creek 273930.30 812228.76 28 Wet
RHRAug96-12 8-13-96 Highlands Arbuckle Creek 273631.48 812136.35 2 Wet
RHRAug96-9 8-12-96 Polk Arbuckle Creek 273917.56 812215.04 30 Wet, 1 Dry
Table 2. Sites where E. waltoni was located in Avon Park, Florida.
Elliptio ahenea (Lea, 1843)
Description: "Shell very wide, compressed, very inequilateral, biangular behind;
umbonial slope angular and straight; substance of the shell very thin; beaks scarcely
prominent, undulated at the tip; ligament very long and thin; epidermis dark-brown, with
numerous dark-green oblique rays on the whole disk; cardinal teeth very small and
granulate; lateral teeth very long, thin, and straight; anterior cicatrices distinct; posterior
cicatrices confluent; dorsal cicatrices placed under the anterior end of the lateral tooth;
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cavity of the shell shallow; cavity of the beaks very small and angular; nacre dark copper-
color and iridescent (Lea, 1843).
Habitat: E. ahenea were collected from a small creek with substrates ranging from soft
silty mud and detritus to clean swept sand with little to no current.
Range: E. ahenea inhabits river drainages of Peninsular Florida (Johnson, 1972).
Comments: Seventy-six E. ahenea comprised 7% of the unionids collected in this
survey. This species was present at 32% sites. The mean length was 48.1 mm. Lengths
ranged from 23.9 mm to 68.4 mm.
Six (8%) E. ahenea collected were gravid. These were collected from one site in
Arbuckle Creek (RHRAug96-8), near the mouth of Lake Arbuckle. The lengths of the
gravid mussels ranged from 47.5 to 68.4 mm. The mean length of gravid E. ahenea was
57.5 mm. It's fish host is unknown.
5. Toxolasma paulus (Iridescent Lilliput) NATIVE
Identification: "Shell long elliptical or subcylindrical, generally a very little wider
behind, inflated, subsolid, with full, but not high beaks, which are turned forward over a
narrow lunule, their sculpture consisting of seven or eight single-looped ridges, which are
curved up more behind than in front, and return at the posterior end on converging lines
to the nucleus; posterior ridge wanting; epidermis thick and clothlike, blackish or
fuscous, often brownish in the umbonal region; left valve with two compressed, ragged,
recurved pseudocardinal, ~nd two delicate laterals; right valve with one pseudocardinal, a
minute one above it, and a single lateral; beak cavities and muscle scars shallow; nacre
bluish-white, silvery and somewhat iridescent behind, slightly thickened in front. The
male and female shells are much alike, the latter being more inflated and a little fuller at
the extreme post-basal region. The male shell is usually evenly rounded behind, that of
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the female is often a little truncate and sometimes has a blunt point above (Simpson,
1914). For additional information see Brim-Box and Williams (2000).
Size:
Geographic Range: This species is widespread and abundant throughout the interior
Mississippi River Drainage, Eastern Gulf and Western Gulf Drainages (Vidrine, 1993).
Kissimmee Basin Distribution:
APAFR Distribution and Relative Abundance:
[Site Numbers-2, 13, 14, 15, 17, 18, 19,26] [Total Sites = # (##%)] lliumber Captured
=## (##%).
Habitat: The Lilliput is found in ponds, lakes, and creeks with substrates of mud, sand
or fine gravel (Cummings and Mayer, 1992). In this survey T. parvus was found in
substrates of silt over sand with detritus and sand with detritus in areas of low to no
current.
Biology:
Remarks: Two T. parvus comprised less than 1% of the species collected during this
survey and was collected from 11% of the sites. Their lengths were 21.2 mm and 25.7
mm.
Neither of the mussels were gravid. Toxolasma parvus have been found gravid from and
May through August (Utterback, 1916; Baker, 1928). This species may be
hermaphroditic (Tepe, 1943; van der Schalie 1970). The glochidia of the Lilliput have
been known to parasites: bluegill, Lepomis macrochirus; orange spotted sunfish, L.
humilis; green sunfish, L. cyanellus; warmouth, L. gulosus; and White crappie, Pomoxis
annularis (Mermilliod, 1973).
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Site Numbers:
Vouchers: Study Area-Not catalogued. Kissimmee Basin-
Kissimmee River Drainage Distribution:
Table 5. Sites where T. parvus was located in Avon Park, Florida.
Latitude Longitude
273944.1 812238.46
273631.4 812136.35
Field Date County Locality
RHRAuQ96- 8-12- Polk Arbuckle Creek
RHRAug96- 8-13- Highlands Arbuckle Creek
RHRAug96- 8-6-96 Highlands Kissimmee River
RHRAug96- 8-13- Highlands Arbuckle Creek 273823.9
HNB96-38 8-6-960keechob Old Kissimmee 273429.5
RHRAug96- 8-12- Polk Arbuckle Creek 273930.3
RHRAug96- 8-13- Highlands Arbuckle Creek 273734.6
812149.72
810923.62
812228.76
812201.46
Number
3 Dry
1 Dry
1 Dry
1 Wet, 2
1 Dry
1 Wet
1 Dry
6. Uniomerus carolinianus (Florida Pondhorn) NATIVE
Identification: "Shell rhomboid, subinflated or inflated, subsolid, inequilateral; beaks
full, high, their sculpture numerous ridges which are strongly curved up behind; posterior
ridge high, rounded, ending in a point, rarely a feeble biangulation at or very near the
base of the shell; posterior slope with two faint, radial sulci, obliquely truncated; surface
with irregular growth lines; epidermis tawny-brown, longitudinally wrinkled, often cloth-
like; pseudocardinals generally small, compressed or subcompressed, two in the left
valve, one and a vestige of a second in the right; laterals remote, curved; muscle scars
large, the posterior ones decidedly so, well marked; nacre lurid purplish (Simpson, 1914).
For additional information see Brim-Box and Williams (2000).
Size:
Geographic Range: The distribution of U. caroliana extends from Peninsular Florida,
north to North Carolina, and west to the Rio Grande River system, Texas (Clench and
Turner, 1956; Johnson, 1970).
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Kissimmee Basin Distribution:
APAFR Distribution and Relative Abundance:
[Site Numbers-5, 11, 12, 14, 15, 16, 17, 19. (includes RHR Aug 96-05 from prob
mussel bag?)] [Total Sites = # (##%)] [Number Captured = ## (##%).
Habitat: U. caroliana can be found in sediments of mud or sand in headwaters of larger
streams, ponds, and small creeks (Cummings and Mayer, 1992). In this survey, U.
caroliana was found in sediments ranging from silty mud with detritus to sand.
Biology:
Remarks: Sixty-seven U. caroliana comprised 6% of the unionids collected during this
survey. This species was collected at 37% of the sites. Mean length (n=67) was 40.8
mm. Lengths ranged from 18.9 mm to 63.9 mm.
No gravid U. caroliana were collected during this survey. Gravid U. tetralasma have
been collected in May and August (Utterback 1916). The host fish for U. tetralasma has
been identified as the golden shiner, Notemigonus crysolucas (Watters, 1995).
Site Numbers:
Vouchers: Study Area-Not catalogued. Kissimmee Basin-
Kissimmee River Drainage Distribution:
Field Date County Locality
RHRAuQ96- 8-13- Hiqhlan Arbuckle Creek
RHRAug96- 8-13- Highlan Arbuckle Creek
RHRAug96- 8-6-96 Highlan Morgan Hole
RHRAug96- 8-12- Polk Arbuckle Creek
RHRAug96- 8-12- Polk Arbuckle Creek
RHRAug96- 8-12- Polk Arbuckle Creek
RHRAug96- 8-5-96 Highlan Morgan Hole
Latitude Longitude
273823.91 812149.72
273631.48 812136.35
273917.56 812215.04
273930.30 812228.76
273944.17 812238.46
Number
11 Wet
3 Wet
31 Wet, 2
8 Wet
3 Wet
4 Wet, 2.5
7 Wet
Table 6. Sites where U. caroliana were collected from Avon Park, Florida.
7. Utterbackia imbecillis (paper Pondshell)
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Identification: "Transversely oblong subovate, very thin and fragile: disks convex,
green with darker green obsolete rays and three obvious rays on and above the umbonial
slope; hinge margin rectilinear, terminating before in an angle: beaks a little undulated
and not elevated above the general curvature: from the anterior tip of the hinge margin
the slope is rectilinear to the anterior margin: within bluish white, iridescent before, hinge
perfectly rectilinear-posterior margin rounded (Say, 1829). For additional information
see Brim-Box and Williams (2000).
Size: Lengths ranged from 32.8 mm to 67.2 mm. Mean length (n=14) was 56.14 mm.
Geographic Range: This species inhabits the Mississippi drainage, and Gulf drainages
from the Rio Grande River system, Texas, east to the Ochlockonee River system, Florida
and Peninsular Florida. It inhabits Atlantic coast drainages from the Altamaha River
system, Georgia, north to the Chowan River system. (Johnson, 1970).
Kissimmee Basin Distribution:
APR Distribution and Relative Abundance:
[Site Numbers-2, 3, 13, 14, 16,22,24,25,26,27,28,29] [Total Sites = # (##%)]
lliumber Captured = ## (##%).
Habitat: U. imbecillis is found in ponds, lakes and sluggish mud-bottomed pools of
creeks and backwaters areas of rivers (Cummings and Mayer, 1992; Osech, 1995). In
this survey U. imbecillis was collected from sediments ranging from soft silty mud to
sand.
Biology:
Remarks: Thirty-five U. imbecillis comprised 3% of the unionids collected in this
survey.
This species was collected at 53% of the sites with unionids.
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Three U. imbeeillis were gravid. They were collected from the Kissimmee River Canal at
the terminus of Kissimmee Road-Eastern (RHRAug96-6). The lengths were 44.8 mm,
55.7 mm and 61.8 mm. This species may be gravid year round (Baker, 1928). Van der
Schalie (1970) reports that species is predominately hermaphroditic. U. imbecillis can
develop the glochidia into juvenile mussels in the gills bypassing the host fish (Howard,
1915; Allen, 1924). For a complete description of the life cycle of U. imbecillis see Allen
(1924). The following have been identified as host fish for U. imbecillis: green sunfish,
Lepomis eyanellus (Tucker, 1927) and the creek chub, Semotilus atromaeulatus (Clark
and Berg, 1959); Largemouth bass, Mieropterus salmoides; bluegill, Lepomis
maeroehirus (Shane Ruessler, pers. Com.); F. diaphanus; rock bass, A. rupestris;
pumpkinseed sunfish, L. gibbosus; yellow perch, Perea flaveseens (Trdan and Hoeh,
1982); mosquitofish, Gambusia affinis; warmouth, Lepomis gulosus; dollar sunfish,
Lepomis marginatus; (Stem and Felder, 1978).
Vouchers: Study Area-Not catalogued. Kissimmee Basin-
Kissimmee River Drainage Distribution:
Table 7. Sites where U. imbecillis was located in Avon Park, Florida.
Number
1 Wet, 1 01
2 Dry
10 Wet, 26
1 Wet, 6 01
1 Wet
1 Wet
5 Dry
1 Dry
21 Wet, 15
1 dry
Latitude Longitude
273742.57 810829.73
273429.54 810923.62
Field Date County Localitv
HNB96-37 8-6-96 Hichlands Old Kissimmee
HNB96-38 8-6-96 Okeechob Old Kissimmee
RHRAug96- 8-6-96 Highlands Kissimmee River
HNB96-39 8-6-96 Okeechob Old Kissimmee 273424.82 810933.78
RHRAug96- 8-12- Polk Arbuckle Creek 273917.56 812215.04
HNB96-34 8-5-96 Polk Arbuckle Lake, 274057.02 812320.96
HNB96-36 8-6-96 Polk Kissimmee River 273930.75 810809.94
HNB96-41 8-6-96 Okeechob Old Kissimmee 273328.96 811036.68
RHRAug96- 8-12- Polk Arbuckle Creek 273944.17 812238.46
HNB96-40 8-6-96 Okeechob Old Kissimmee 273336.22 811033.63
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NATIVE
Identification: AShell usually small, not exceeding 50 mm in length, though
occasionally reaching 65 mm. Outline subelliptical. Valves subinflated, generally thin
and translucent. Anterior end regularly rounded, posterior end of females more broadly
rounded, males somewhat pointed. Ventral margin straight or slightly curved, often
slightly arcuate in females. Dorsal margin straight with a slight angle where it meets the
obliquely descending posterior margin. Posterior ridge broadly rounded, posterior slope
slightly concave. Umbos moderately swollen, somewhat elevated above the hinge line,
located in the anterior quarter of the shell, their sculpture consisting of several fine, low,
slightly double-looped ridges. Surface of the shell generally rather smooth, but
roughened by periostracum posteriorly. Periostracum generally quite dull, sometimes
sub-shiny, greenish-yellow, sometimes blackish, the surface usually covered with narrow,
light green rays, which in darker specimens can be seen in transmitted light. Left valve
with two delicate pseudocardinal teeth, one in front of the other, the anterior one
somewhat triangular, the hind one apt to be vestigial. Hinge line very narrow, in front of
two short, straight lateral teeth. Right valve with two triangular, narrow, parallel
pseudocardinals separated by a narrow pit, the more anterior tooth vestigial. Sometimes
absent; one lateral tooth. Beak cavities shallow, a few dorsal muscle scars under the
hinge plate. Anterior adductor muscle scars well impressed, posterior one faint, if
visible. Pallial line distinct posteriorly. Nacre almost always uniformly bluish-white and
iridescent posteriorly (Johnson, 1972).
Size:
Geographic Range: V. amygdala is endemic to Peninsular Florida (Johnson, 1972).
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Kissimmee Basin Distribution:
APR Distribution and Relative Abundance:
[Site Numbers-2, 3, 5, 13, 14, 15, 16, 17, 18, 19,22,24,28] [Total Sites = # (##%)]
lliumber Captured = ## (##%).
Habitat: Johnson (1972) reports v: amygdala is found in rivers and lakes in mud or fine
sand. V. amygdala was found in sediment consisting of soft silty mud with detritus to
sand.
Biology:
Remarks: Thirty-eight V. amygdala comprised 4% of the unionids found in this survey.
This species was collected at 53% of the sites with unionids. Lengths ranged from 17.5
mm to 41.2 mm. Mean length was 27.4 mm (n=36).
No gravid V. amygdala were collected. The fish host for V. amygdala is unknown but
may be similar to V. lienosa which can parasitize largemouth bass, Micropterus
salmoides; and bluegill, Lepomis macrochirus (Shane Ruessler, pers. Com.).
Site Numbers:
Vouchers: Study Area-Not catalogued. Kissimmee Basin-
Kissimmee River Drainage Distribution:
Field Date County Localitv Latitude
HNB96-34 8-5-96 Polk Lake Arbuckle, Site 274057.0
RHRAug96- 8-12- Polk Arbuckle Creek 273930.3
RHRAug96- 8-12- Polk Arbuckle Creek 273917.5
HNB96-40 8-6-96 Okeechob Old Kissimmee 273336.2
RHRAug96- 8-13- Highlands Arbuckle Creek 273734.6
RHRAug96- 8-12- Polk Arbuckle Creek 273944.1
RHRAug96- 8-13- Highlands Arbuckle Creek 273823.9
HNB96-36 8-6-96 Polk Kissimmee River 273930.7
RHRAug96- 8-13- Highlands Arbuckle Creek 273631.4
RHRAug96- 8-6-96 Highlands Kissimmee River
Longitude
812320.96
812228.76
812215.04
811033.63
812201.46
812238.46
812149.72
810809.94
812136.35
Number
3 Wet
8 Wet
3 Wet
1 Wet, 1 D~
1 Wet, 1 D~
10 Wet, 8.5
6 Wet, 2 D~
4 Dry
2 Dry
6 Wet, 5 2/~
Table 8. Sties where V. amygdala were collected from Avon Park, Florida.
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CORBICULIDAE
9. Corbicula fluminea (Asian Clam) FOREIGN
Identification: "Shell rounded to slightly triangular and inflated. Anterior and posterior
margins rounded. Umbos high, centrally located, and elevated above the hinge line.
Periostracum yellowish brown to black with numerous concentric rows of elevated lines
covering the surface of the shell. Young shells with a purple stripe on the umbo."
"Three triangular cardinal teeth in each valve located directly below the umbo. Two sets
of lateral teeth in each valve, moderately long, straight, and serrated; paired in the right
valve, one on each side in the left. Beak cavity deep. Nacre white or purple and highly
polished outside of the pallial line" (Cummings and Mayer, 1992). The name Corbicula
leana is used in some reports of this species taken in the Florida peninsula (e.g., Milleson
1975).
Size:
Geographic Range: Eurasia, Africa, Australia, Pacific Islands, South America, and all
most every river drainage in North America (Britton and Morton, 1979).
Kissimmee Basin Distribution: Milleson (1978) reported that Corbicula was one of the
most abundant benthic organisms in Lake Istokpoga and was very common in Lake
Arbuckle.
APR Distribution and Relative Abundance:
[Site Numbers-2,5, 10, 11, 12, 13, 14, 15, 17, 18, 19,20,22,23,24,25,26,28,29.
(includes RHR Aug 96-05 from prob mussel bag?)] [Total Sites =# (##%)] lliumber
Captured = ## (##%).
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Habitat: C. fluminea in Florida can be found in substrates of sandy mud to coarse sand
with varying amounts of organic material, and varying flows (Blalock and Herod, 1999).
Biology:
Remarks: Corbicula fluminea is an exotic species first collected in the United States in
1938 (Burch, 1944). Since the mid 1900s, C. fluminea has spread throughout the United
States. It was first recorded in the Florida panhandle in 1960 (Schneider, 1964) and had
reached the southern portion of the Florida peninsula by 1967 (Clench, 1970). See
Milleson (1975:27).
This species was present at ?? % sites.
Vouchers: Study Area-Not catalogued. Kissimmee Basin-
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AQUATIC GASTROPODS: PREVIOUS RECORDS, SPECIES
RICHNESS, AND OCCURRENCE
Table 11-1 provides a summary of the aquatic gastropods recorded from the
Kissimmee Basin and distinguishes records from APR and the three major sub-basins.
According to Neves et aI. (1997), the freshwater gastropod fauna of North
America includes 14 families and 516 species, with diversity in the southeastern United
States consisting of 313 native species or 61 percent of the total. Thompson (1984)
recognized 11 families and 88 species and subspecies of freshwater snails for Florida.
More recently, Franz (1994) stated that the freshwater snail fauna ofFlorida included 83
species and subspecies that belong to 12 families. Based on information given by
Thompson and Auffenberg (1994), several rare or endangered aquatic snails are known
from a few springs in the northern half of peninsular Florida, but no rare or endangered
species are known from the Kissimmee River Basin. To our knowledge, the aquatic
gastropod fauna of the Kissimmee River Basin has never been summarized.
Turgeon et al. (1998) provide an updated list of the accepted common and
scientific names ofmollusks occurring in the United States and Canada. Unfortunately,
the positive identification ofmany aquatic gastropods is problematic even for experts.
Within peninsular Florida, the genera Physella and Planorbella are particularly confusing
and the systematics of these two groups and others are in need ofmodem systematic
reviews. As a general reference, Pennak (1989) provides a key to the families and
essentially all known genera of freshwater gastropods occurring in the United States.
Burch (1980) gives identification keys and Burch and Tottenham (1980) illustrations of
North American freshwater snails. Thompson (1968, 1984) presents information on the
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identification of Florida freshwater snails and includes keys and figures Although long
out ofprint, much of the information in Thompson (1984), including identification keys
and illustrations, currently is available on the Internet at
http://www.flmnh.utledu/natsci/malacology/fl-snail/snailsl.htm). Because of new data
and changes in gastropod systematics, the work of Thompson needs to be updated. The
web site includes a statement indicating that a revised edition is being prepared and will
be available on the World Wide Web in the future.
Existing information on aquatic snails from the Kissimmee River Basin mainly
are based on samples of benthic macroinvertebrates. Results from most such surveys are
limited to unpublished reports and most aquatic gastropods collected apparently were not
retained as vouchers.
PREVIOUS AQUATIC SNAIL COLLECTIONS IN APR
Thompson (1968:156) gives a single record of Amnicola dalli johnsoni from
Arbuckle Creek, Highlands County. The locality is described as being 9.0 miles east-
northeast of Avon Park, and based on that information we presume the collection site was
near the Hwy 64 bridge just south of Lake Arbuckle on the west border of APR. No
information on date and method of collection is provided.
In January 1975, Milleson (1978) sampled Lake Arbuckle using an Ekman dredge
at intervals along three transect lines established in the north, central, and south parts of
the lake. A total of 25 species were recovered from benthic samples obtained. The only
gastropod collected was Viviparus georgianus. (9 snails, these found in 7 of the 22
samples taken).
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As part of a monitoring program associated with the Kissimmee River Restoration
Project, the Florida Department of Environmental Protection sampled benthic
macroinvertebrates at five stations in and just above Pool B of the Kissimmee River in
1984 and 1987. (Rutter et al. 1986, 1989). Sampling was carried out using ponar grabs
and multiplate samplers. Two of the biological sampling stations (306 and 309) were
located along the eastern boundary of APR. Both of these sites were situated in remnant
river channels. A total of six aquatic gastropods were collected at the two APR boundary
stations, including Gyraulus parvus, Hebetoncylus excentricus, Laevapex peninsulae,
Micromenetus dilatatus avus, Physella sp., and Planorbella Qyryi.
As part of a program to monitor and assess environmental impairment from
nonpoint sources of pollution in Florida lakes and streams, the Florida Department of
Environmental Protection produced a series of reports that included results of their
macroinvertebrate sampling efforts (Rutter 1995-2000). Two methods were used to
collect macroinvertebrate collections. These included quantitative sampling with petite
ponar grabs of sediments in sublittoral zone and timed qualitative sampling with dipnets
in vegetated areas within the littoral zone. Two lakes within APR, Submarine and Little,
were included in surveys carried out during the 1996 field season (Rutter 1997). No
molluscs were found in Little Lake, but Ferrissia hendersoni was taken from the shore
area of Submarine Lake (Rutter 1997:75, R. P. Rutter, pers. comm. 2000). Rutter (1997)
attributed the absence, or near absence, of molluscs in the two lakes to be the result of
their low pH waters (4.7 or less).
OTHER AQUATIC SNAIL COLLECTIONS IN THE KISSIMMEE RIVER BASIN
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Most of the other lakes sampled also are in Highlands County and many of these
(e.g., lakes Sebring, Little Bonnet, Viola, and Adelaide) are in the Kissimmee River basin
just west of APR. Gastropods reported by Rutter (2000) as collected included Amnicola
dalli johnsoni, Ferrissia hendersoni, Melanoides tuberculatus, Physella sp., Planorbella
scalaris, Pyrgophorus platyrachis, and Viviparus georgianus.
Merritt et al. (1996) qualitatively sampled aquatic invertebrates in littoral,
floodplain, and channel sediment habitats in a remnant river channel in Pool B of the
lower Kissimmee River. Samples were taken with a D-frame net and a Ponar grab on 15
September 1994. The site sampled was located about 4 kilometers south ofAPR and just
northwest of water control structure S-65B. In addition to a diversity of aquatic insects,
the researchers listed taking a few mollusks including several gastropods and one or more
unidentified pelecypods. Unfortunately, snails were only identified to genus or family
level.
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TABLE II-I. The aquatic gastropods of Avon Park Air Force Range (APR) and the Kissimmee River Basin by major sub-basin, including the Upper Kissimmee (Upper Kiss), Lower Kissimmee (Lower Kiss),
and Itokpoga sub-basins. * = recorded during present study; [v] = preserved voucher material from one or more records deposited in recognized museum; (?) = positive identification is highly uncertain; [I] =
introduced species.
TAXA COMMON NAME APR Upper Kiss Lower Kiss Istokpoga CITATION
A B C D
VIVIPARIDAE
Viviparus georgianus" [v] Banded Mysterysnail A* B C* D* A: Milleson (1978); present study. B: Moyer et aI. (1989); UF collection. C:
Milleson (1978); Rutter et aI. (1986, 1989); L. Nico, pers. obser. (NAWQA
project]; present study. D: Milleson (1978); Rutter (1995,1996,1997,1998,1999,
2000), UF collection; present study.
Viviparus sp. unidentified Viviparus B B: Milleson (1975).
AMPULLARIlDAE
Pomaceapaludosa" [v] Florida Applesnai1 A* B C* 0* A: present study. B: UF collection. C: Rutter et aI. (1989); Merritt et aI. (1996)
[as P1anorbidae:Pomacea sp. (?)]; present study. D: UF collection; present study;
Rutter (1999).
THIARlDAE
Melanoides tuberculatus III Red-rim Melania D D: Rutter (1995,1996,1997,1998,1999,2000).
HYDROBIIDAE
Amnicoladalli Peninsula Amnico1a A D A: Thompson (1968). D: Thompson (1968); Rutter (1995, 1996, 1997, 1998,
1999, 2000)[al1 as A. d.johnsoni ].
Pyrgophorus platyrachis Serrate Crownsnail C C: Rutter et al. (1989).
LYMNAElDAE
Pseudosuccinea columella Mimic Lymnaea 0 D: Rutter (1995,1996, 1998).
PHYSlDAE
Physellacubensis/hendersoni" [v] Carib Physa/Bayou Physa A* A: present study [either P. cubensis or P. hendersoni , or both]
Physellahendersoni [v] Bayou Physa B B: UF collection.
Physella sp.* unidentified Physella A* B C* 0 A: Rutter et aI. (1986, 1989); present study. B: Moyer et al. (1989). C: Milleson
(1976) [as Physa pomilia]; Rutter et aI. (1986, 1989); Merritt et al. (1996); present
study. D: Milleson (1978) [as Physa pomila]; Rutter (1995, 1996, 1997, 1998,
1999,2000)
TABLE 11-1. The aquatic gastropods (continued.)
TAXA
PLANORBIDAE
COMMON NAME APR Upper Kiss Lower Kiss Istokpoga CITATION
Gyrau/us parvus [v]
He/isoma sp. (?)
Mieromenetus di/atatus
Micromenetus floridensis
P/anorbe//a duryi* [v]
P/anorbe//a sea/aris
P/anorbe//a trivolvis" [v]
P/anorbe//a sp,
ANCYLIDAE
Ferrissia hendersoni
Hebetoncy/us excentricus
Laevapexfuseus
Laevapex peninsu/ae
Ash Gyro
unidentified Helisoma
Bugle Sprite
Penny Sprite
Seminole Rams-hom
Mesa Rams-hom
Marsh Rams-hom
unidentified Planorbella
Blackwater Ancylid
Excentric Ancylid
Dusky Ancylid
Peninsula Ancylid
A
A
A*
A*
A
A
A
B
B
B
B
B
c
c
c
c
c*
c*
C
C
C
D
D
D
D
D
D
D
D
D
D
A: Rutter et aI. (1986). C: Rutter et aI. (1986). D: UF collection; Rutter (1995,
1997, 1999).
C: Merritt et aI. (1996) [as Helisomidae: He/isoma sp.]. Dr-Milleson (1978).
A: Rutter et aI. (1986, 1989)[as M. d. avus]. B: Moyer et aI. (1989, 1992). C:
Rutter et aI. (1986, 1989) [as M. d. avus ]. D: Rutter (1995, 1996, I998)[as M. d.
avus ].
C: Rutter et aI. (1989).
A: Rutter et aI. (1986, 1989); present study. B: UF collection; Moyer et aI. (1989,
1992). C: Rutter et al. (1986, 1989); present study [possibly P. trivo/vis]. D: UF
collection; Rutter (1995, 1998).
B: Moyer et al. (1989,1992). C: Rutter (1995, 1996, 1997, 1998, 1999,2000).
A: present study. B: UF collection. C: present study. D: Rutter (1995, 1996,
1997,1998,1999) [as P. t. intertexta].
D: Rutter (1999).
A: Rutter (1997), R. P. Rutter (pers. comm., 2000). C: Merritt et aI. (1996) [as
Ferrisia sp.]. D: Rutter (1997, 2000).
A: Rutter et aI. (1986, 1989). C: Rutter et al. (1986, 1989). D: Rutter (1995, 1996,
1997,1998).
B: Moyer et al. (1989, 1992).
A: Rutter et al. (1986, 1989). C: Rutter et al. (1986, 1989). D: Rutter (1995,
1996).
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AQUATIC GASTROPODS SPECIES ACCOUNTS
Species accounts for aquatic snails include only those species taken in the study
area during our field investigations. In the following accounts, site numbers correspond
to aquatic snail sampling sites.
VIVIPARIDAE 63
1. Banded Mysterysnail <Viviparus georgianus) NATIVE
Identification: "Shell ovate in shape, about 1.2--1.5 times as high as wide. Shell
relatively thick. Usually banded" (Thompson 1984:17).
Size: Height about 20 to 45 mm; width about 18 to 36 mm (Thompson 1984).
Geographic Range: This species is widely distributed in the southeastern United States
north to the Great Lakes (Thompson 1984).
Kissimmee Basin Distribution: See Rutter (2000).
APR Distribution and Relative Abundance: Milleson (1978) recorded this species
from several sites in Lake Arbuckle.
Habitat:
Biology:
Remarks:
Site Numbers: S10, SII, S12, S14, S15, S16, S18.
Vouchers: NAWQA project: LN 96-65 (n=l)
Vouchers: Study Area-. Kissimmee Basin-UF 4401, 4409, 4410, 113587,227883.
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AMPULLARIIDAE 64
2. Florida Applesnail (pomacea paludosa) NATIVE
Identification: Shell oval in shape; whorls of spire strongly arched or rounded
(Thompson 1984:10).
Size: About 40 to 70 mm high (Thompson 1984).
Geographic Range: Widely distributed in peninsular Florida; also occurs naturally in
parts of the Florida panhandle and Georgia, and in Cuba (Thompson 1984).
Kissimmee Basin Distribution:
APR Distribution and Relative Abundance:
Habitat:
Biology:
Remarks: Thompson (1984) placed this species in the family Pilidae.
Site Numbers: SOl, S03, S08, S14, S17, S19, S20, S21, S22 (possibly S13, Field No.
RHR Aug 96-06)
Vouchers: Study Area-NCSM P-4718 (1) [Field No. LN 96-19], NCSM P-4717 (2)
[Field No. LN 96-39], NCSM P-4719 (1) [Field No. LN 96-03], Field No. RHR 96-03
(1). See HNB 96-36. Kissimmee Basin-UF 3824, 3835, 113583.
HYDROBIIDAE
3. Peninsula Amnicola (Amnicola dalli)
Identification: See Thompson (1968,1984).
Size: To 4.0 mm long (Thompson 1968).
NATIVE
Geographic Range: Widely distributed in the northern two-thirds of peninsular Florida
(Thompson 1968, 1984).
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Kissimmee Basin Distribution: Recorded only from the Istokpoga Sub-basin
(Thompson 1968; Rutter 1996, 1998, 1999,2000), but we presume it is more widely
distributed in the basin.
APR Distribution and Relative Abundance: Not found during our study. Thompson
(1968) reported a record from Arbuckle Creek at a site 9 miles NNE of Avon Park.
Habitat: Known from springs, lakes, and streams, often in areas with sand bottoms
(Thompson 1968, 1984).
Biology:
Remarks: Thompson (1968, 1984) recognized two subspecies in peninsular Florida, A.
4. dalli in northern Florida and A. 4. johnsoni in the middle third of the peninsula.
Thompson treated the specimen(s) taken from Arbuckle Creek as A. 4. johnsoni.
Site Numbers: None.
Vouchers: Unknown.
PHYSIDAE - 134
4. Physella species
Identification:
Size: Generally less than 12 mm long (Thompson 1984). Specimens collected in the
study area ranged in size from ## - ##
Geographic Range: The subspecies f. £. peninsulare occurs throughout the Florida
peninsula, and also in the West Indies, Mexico, and Central America (Thompson 1984).
Kissimmee Basin Distribution: See Rutter (2000).
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APR Distribution and Relative Abundance: Rutter et al. (1986, 1989) recorded
Physella from two remnant river channels along the eastern border ofAPR in Pool B of
the Kissimmee River.
Habitat:
Biology:
Remarks: The genus Physella is in need of systematic review and there is some
uncertainty concerning the positive identification of the Physella species found in the
study area. K. Auffenberg identified the Physella specimens collected in APR as the
Carib Physa Physella cubensis peninsulare. Recently, A. Bogan examined the same
specimens and tentatively concluded that they were the more wide-ranging Bayou Physa
Physella hendersoni. Internal anatomy may provide information to separate the two
species. However, to date none of the specimens have been dissected. A specimen from
the Upper Kissimmee Sub-basin in the UF collection (UF 4596) is catalogued as~.
hendersoni floridanus.
Site Numbers: S05, S09 (possibly S07, where shell fragments of a Physella~. were too
broken to identify).
Vouchers: Study Area-NCSM P-4720 (1, catalogued as Physella sp.) [Field No. LN
96-38], NCSM P-4721 (5, catalogued as P, hendersoni) [Field No. LN 96-28], NCSM P-
4722 (1 specimen and 1 body, catalogued as~. hendersoni) [Field No. LN 96-44].
Kissimmee Basin-UF 4596 (catalogued as ..e. hendersoni floridana, site identified as
Davenport Creek, 6 miles west of Kissimmee, Osceola County).
PLANORBIDAE 135
5. Ash Gyro (Gyraulus parvus)
Identification: See Thompson (1984).
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Size:
Geographic Range:
Kissimmee Basin Distribution: Recorded from both the Lower Kissimmee and
Istokpoga sub-basins (Rutter et al. 1986; UP collection).
APR Distribution and Relative Abundance: Not found during our study. Rutter et al.
(1989) recorded this species from a remnant river channel along the eastern border of
APR in Pool B of the Kissimmee River.
Habitat:
Biology:
Remarks: None.
Site Numbers: None.
Vouchers: Study Area-None. Kissimmee Basin-UF 36359.
6. Bugle Sprite (Micromenetus dilatatus)
Identification: See Thompson (1984).
Size:
Geographic Range:
Kissimmee Basin Distribution:
APR Distribution and Relative Abundance: Not found during our study. Rutter et al.
(1986, 1989) recorded this species from two remnant river channels along the eastern
border of APR in Pool B of the Kissimmee River.
Habitat:
Biology:
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Remarks: None.
Site Numbers: None.
Vouchers:
7. Seminole Rams-horn (planorbella duryi)
Identification:
Size:
Geographic Range:
Kissimmee Basin Distribution:
NATIVE
APR Distribution and Relative Abundance: Rutter et al. (1986, 1989) recorded this
species from two remnant river channels along the eastern border ofAPR in Pool B of the
Kissimmee River.
Habitat:
Biology:
Remarks: Our specimens were originally identified by K. Auffenberg as f. illrryi. A.
Bogan examined the 44 specimens taken from the study area and identified them as £.
trivolvis.
Site Numbers: S03.
Vouchers: Study Area-NCSM P-4723 (44, as £. hendersoni) [Field No. LN 96-19].
Kissimmee Basin-UF 4807, 19514, 19515.
8. Marsh Rams-horn (Planorbella trivolvis)
Identification:
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Size:
Geographic Range:
Kissimmee Basin Distribution:
APR Distribution and Relative Abundance:
Habitat:
Biology:
Remarks: K. Auffenberg examined several of our collections of specimens from the
study area and concluded that they represented the subspecies £. t. intertexta. See
account for Planorbella illIDi.
Site Numbers: S04, S05, S06.
Vouchers: Study Area-NCSM P-4724 (1) [Field No. LN 96-31], NCSM P-4725 (22)
[Field No. LN 96-28], NCSM P-4726 (3) [Field No. LN 96-44]; Uncatalogued
specimens-Field No. LN 96-27 (3), (n=l). Kissimmee Basin-UF 4748.
ANCYLIDAE
9. Blackwater Ancylid (Ferrissia hendersoni)
Identification: See Thompson (1984:61).
Size: Adults about 2 to 3 mm long (Thompson 1984).
NATIVE
Geographic Range: The coastal plains of the southeastern United States from North
Carolina to Florida (Thompson 1984).
Kissimmee Basin Distribution: Recorded only from the Istokpoga Sub-basin (Rutter
1997, 2000).
APR Distribution and Relative Abundance: Not found during our study. Rutter
(1997) recently recorded this species from Submarine Lake.
12-7
Nico et al./25 July 2000
Habitat: Known from ditches, ponds, and quiet backwaters of streams and lakes
(Thompson 1984).
Biology:
Remarks: In his report, Rutter (1997) stated that no mollusks were found in Little and
Submarine lakes. However, a table in that same report lists Ferrissia hendersoni from
Submarine Lake. During a recent conversation with the first author, R. P. Rutter (pers.
comm., 2000) verified that this gastropod was collected.
Site Numbers: None.
Vouchers: Study Area-voucher material for the Submarine Lake record is in the
collection of the Florida Environmental Protection, South Florida District Branch Office
and Laboratory, Punta Gorda (R. P. Rutter, pers. comm., 2000).
10. Excentric Ancylid (Hebetoncylus excentricus)
Identification: See Thompson (1984).
Size:
Geographic Range:
NATIVE
Kissimmee Basin Distribution: Recorded from the Istokpoga and Lower Kissimmee
sub-basins (Rutter 1997,2000; Rutter et al. 1986, 1989).
APR Distribution and Relative Abundance: Not found during our study. Rutter et al.
(1986, 1989) recorded this species from two remnant river channels along the eastern
border of APR in Pool B ofthe Kissimmee River.
Habitat:
Biology:
Remarks: None.
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Site Numbers: None.
Vouchers: None.
11. Peninsula Ancylid (Laevapex peninsulae)
Identification: See Thompson (1984).
Size:
Geographic Range:
NATIVE
Kissimmee Basin Distribution: Recorded from the Istokpoga and Lower Kissimmee
sub-basins (Rutter 1995, 1996; Rutter et al. 1986, 1989).
APR Distribution and Relative Abundance: Not found during our study. Rutter et al.
(1986, 1989) recorded this species from two remnant river channels along the eastern
border ofAPR in Pool B of the Kissimmee River.
Habitat:
Biology:
Remarks: None.
Site Numbers: None.
Vouchers: None.
OTHER AQUATIC SNAILS REPORTED FROM THE KISSIMMEE
RIVER BASIN INCLUDE
The only introduced aquatic snail known from the Kissimmee River Basin is the
Red-rim Melania (Melanoides tuberculatus), a species native to Southeast Asia. This
snail has not been taken in APR, but Rutter (1995-2000) reported the species from at least
12 lakes in the Kissimmee River Basin, all in the Istokpoga Sub-basin of Highlands
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County. The lakes included Apthorpe, Bonnet, Clay, Denton, Dinner, Francis, Grassy,
Little Red Water, Persimmon, Rachard, Viola, and Wolf. The species was first recorded
from Florida in 1969 (Clench 1969). The Red-rim Melania is important medically
because it can serve as first intermediate host for the human lung fluke, Paragonimus
westermani (Thompson 1984). Recently, U.S. Fish and Wildlife Service researchers
have reported that Red-rimmed Melania introduced to Texas waters carry a trematode
and other parasites that are infecting native fishes (T. M. Brandt, U.S. Fish and Wildlife
Service, pers. comm. 2000).
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CRAYFISHES: PREVIOUS RECORDS, SPECIES RICHNESS, AND
OCCURRENCE
Table 13-1 provides a summary of the crayfishes recorded from the Kissimmee
Basin and distinguishes records from APR and the three major sub-basins.
According to Pennak (1989), there are about 350 crayfish species known from the
United States. In freshwater Florida, the crayfish fauna includes 50 or more species in
six genera: Cambarellus, Cambarus, Fallincambarus, Faxonella, Procambarus, and
Troglocambarus (Franz and Franz 1990, Deyrup and Franz 1994). According to Franz
(in Deyrup and Franz 1994:179), 17 Florida crayfishes are vulnerable to extinction,
mostly cave-dwelling forms. Many of the rarer crayfishes are known from caves and
sinks in peninsular Florida, but none are known to occur in the Kissimmee River Basin.
The crayfish fauna of the Kissimmee River Basin has never been adequately reviewed.
Pennak (1989) provides a key to the genera and the common species of crayfishes
occurring in the United States. Hobbs (1942) presented a comprehensive treatment ofthe
Florida crayfish fauna. Franz and Franz (1990) provided added to the work of Hobbs,
updating scientific names and geographic distributions. Hobbs and Hobbs (1991) provide
an illustrated key to the crayfishes of Florida based on first form males (i.e., Form I
males). Most species can be identified only from first form males, particularly by the
copulatory hooks on some of the legs and the detailed morphology of the first pleopods.
We collected more than 500 crayfish specimens from 40 sites during our survey
work in ARP.
OTHER CRAYFISH SURVEYS
See Milleson (1976: 17).
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TABLE 13-1. The crayfishes of Avon Park Air Force Range (APR) and the Kissimmee River Basin by major sub-basin, including the Upper Kissimmee (Upper Kiss), Lower Kissimmee (Lower Kiss), and
Itokpoga sub-basins. * = recorded during present study.
TAXA
CAMBARIDAE
COMMON NAME APR
A
Upper Kiss Lower Kiss Istokpoga
BCD
CITATION
Procambarusalieni" [v]
Procambarus fallax" [v]
A*
A*
C*
C*
D*
D*
A: present study. C: present study. D: present study.
A: present study. C: Milleson (1976); present study. D: present study.
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CRAYFISHES SPECIES ACCOUNTS
CAMBARIDAE
1. Procambarus alieni NATIVE
Identification: This species is included in the key ofHobbs and Hobbs (1991:21 and
Fig. 57). It can be distinguished from £. fallax by the fact that, in Form I males, the
mesial process of the first pleopod is long and sinuous (as opposed to mesial process
never both long and sinuous). This crayfish has no common name.
Size:
Geographic Range: It is known from throughout the Florida peninsula, where it is
endemic (Franz and Franz 1990).
Kissimmee Basin Distribution: This species apparently is distributed throughout the
Kissimmee Basin.
APR Distribution and Relative Abundance: This species is distributed throughout
much ofAPR.
Habitat:
Biology:
Remarks:
Site Numbers: 3,4,5,6, 7, 9, 10, 16, 18, 19,35,37,38.
Vouchers: Study Area-INHS 5708 (2), 5749 (6), 5706 (1),5710 (2), 5713 (6), 5739
(1).
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NATNE
Identification: This species is included in the key ofHobbs and Hobbs (1991:22 and Fig.
57). It can be distinguished from f. alleni by the fact that, in Form I males, the mesial
process of the first pleopod is never both long and sinous (as opposed to mesial process
long and sinuous in f. alleni). This crayfish has no common name.
Size:
Geographic Range: This crayfish is endemic to a large part of the Florida peninsula
(Franz and Franz 1990).
Kissimmee Basin Distribution: : Procamburus fallax apparently is distributed
throughout the Kissimmee Basin.
APR Distribution and Relative Abundance: This species is distributed throughout
much ofAPR.
Habitat:
Biology:
Remarks:
Site Numbers: 1,2,3,4, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,20,21,22,23,24,25,
26,27,28,29,30,31,32,33,35,36,37,38,39.
Vouchers: Study Area-INHS 5707 (3), 5711 (6),5748 (12), 5747 (10),5712 (22),
5754 (8), 5746 (15),5753 (25), 5729 (34),5756 (32),5742 (19), 5745 (15), 5752 (45),
5751 (75),5705 (4), 5744 (34),5730 (17),5743 (20), 5714 (9),5709 (2),5740 (5).5737
(31),5738 (4).
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SPECIES OF SPECIAL CONCERN
Species of special concern typically include three groups: A) species that are
listed as either threatened or endangered by the U.S. Fish and Wildlife Service (federal
list); B) species in which their status is being reviewed by the U.S. Fish and Wildlife
Service for possible inclusion on the federal list; and C) species that have no federal
status but have some type of status on the state list (maintained by the Florida Fish and
Wildlife Conservation Commission).
In terms of aquatic species, we did not document the occurrence of any species of
special concern. However, we cannot rule out the possibility that one or a few listed
species occur in APR or the Kissimmee Basin but have gone undetected. In addition, in
our opinion the status of several aquatic animals occurring in peninsular Florida should
be re-evaluated or at least given a status of undetermined. Below is a summary of species
found in APR or the Kissimmee Basin that may be on the decline or whose status should
be re-evaluated.
FISHES
Unusual records of fishes for APR and the Kissimmee River Basin included the
Ironcolor Shiner (Notropis chalybaeus) and the Okefenokee Pygmy Sunfish (Elassoma
okefenokee). Both species are known only from a few sites in the Kissimmee River
Basin. We collected Ironcolor Shiner at two sites in Arbuckle Creek along the western
border of APR. Notropis chalabyeus, is a small minnow that is on the decline in many
parts of its range, particularly along the periphery of its native range. The Kissimmee
Basin is on the periphery of its southeastern range. We collected a single Okefenokee
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Pygmy Sunfish in Arbuckle Creek (the only known record of that species in the
Istokpoga Sub-basin).
During our search for historical records, we discovered museum specimens of the
cyprinodontid fish Cyprinodon variegatus taken from the Upper Kissimmee River Sub-
basin in the late 1890's. We are comparing the Kissimmee specimens to otherC.
variegatus to determine if they represent the inland form or subspecies known as Lake
Eustis Pupfish (Cyprinodon variegatus hubbsi). That small fish, listed as a Florida fish of
"Special Concern" by the Florida Committee on Rare and Endangered Plants and
Animals, currently is known only from a few water bodies in the Upper St. Johns River
Basin.
In general, APR property potentially includes the ranges of several rare or listed
species. The Florida Committee of Rare and Endangered Plants and Animals lists several
fishes that may occur in the project area. These include the opossum pipefish (Microphis
brachyurus lineatus), the bigmouth sleeper (Gobiomorus dormitor), and the Lake Eustis
pupfish (Cyprinodon variegatus hubbsi). None of these species occurred in our samples
or in the samples of others working in the Kissimmee Basin.
MUSSELS
We encountered the Florida Lance (Eliptio waltoni) in Arbuckle Creek on the
western border of APR. That species is listed as "Threatened" by a national panel of
experts (Williams et al. 1993), however, it is not given any special status by the state or
federal government. Nevertheless, the mussel fauna of peninsular Florida is poorly
known and it is conceivable that the peninsula contains species that warrant special
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status. It should be noted that the state has no special status for any of the Florida
mussels, including those listed by the Federal government as endangered or threatened.
AQUATIC GASTROPODS
None of the aquatic gastropods taken by us or others working in the Kissimmee
Basin are considered species of special concern.
CRAYFISH
We found only two crayfish species in APR, both are species widely distributed in
peninsular Florida. In peninsular Florida, crayfish species that are listed as species of
special concern typically occur in cave and spring habitats. The Kissimmee Basin has
few such specialized aquatic habitats and this may explain why there are no crayfish of
special concern known from the basin.
15-3
----------------------------
Nico et alJ25 July 2000
CONCLUSIONS ANDRECOMMENDATIONS
This report presents results of the first systematic study of the diversity and
distribution of fishes and mussels in Avon Park Air Force Range (APR). We also
provide information on crayfishes and aquatic snails taken during our fish and mussel
sampling activities. Our surveys documented the presence of 46 species of fishes (43
native and 3 nonindigenous), 9 species of mussels (including 8 native and 1
nonindigenous species), 5 species of aquatic snails, and two crayfish species.
Most species found during our surveys are widespread in peninsular Florida and
relatively common in appropriate habitats in APR or elsewhere in the Kissimmee River
Basin. However, there are a few exceptions. One unionid mussel, the Florida Lance
(Eliptio waltoni), is listed as "Threatened" by a national panel of experts. We
encountered the Florida Lance in Arbuckle Creek. Unusual records of fishes for the
Kissimmee River Basin included the Ironcolor Shiner (Notropis chalybaeus) and the
Okefenokee Pygmy Sunfish (Elassoma okefenokee). Both species are known only from
a few sites in the Kissimmee River Basin. We collected Ironcolor Shiner at two sites in
Arbuckle Creek. We collected a single Okefenokee Pygmy Sunfish in Arbuckle Creek
(the only known record of that species in the Istokpoga Sub-basin). During our search for
historical records, we discovered museum specimens of the cyprinodontid fish
Cyprinodon variegatus taken from the Upper Kissimmee River Sub-basin in the late
1890's. We are comparing the Kissimmee specimens to other C. variegatus to determine
if they represent the inland form or subspecies known as Lake Eustis Pupfish
(Cyprinodon variegatus hubbsi). That small fish, listed as a Florida fish of "Special
Concern" by the Florida Committee on Rare and Endangered Plants and Animals,
currently is known only from a few water bodies in the Upper St. Johns River Basin.
Nonindigenous or foreign species found in APR waters include three fishes,
Brown Hoplo (Hoplostemum littorale), Walking Catfish (Clarias batrachus), and Blue
16-1
Nico et al.l25 July 2000
Tilapia (Oreochromis aureus); and one mollusk, the Asian Clam (Corbicula fluminea).
The Brown Hoplo is a recent invader to the Kissimmee River Basin. Blue Tilapia and
Walking Catfish have been in the Basin (and probably in APR) for well over a decade.
Another nonindigenous catfish, a sailfin catfish of the genus Pterygoplichthys, has not yet
been recorded from APR, but there are recent unpublished records from the Upper
Kissimmee River Sub-basin and unconfirmed reports of its presence in Lake
Okeechobee.
Based on our research activities, we have several recommendations. We
discourage ditching and grazing of cattle near streams and natural wetland habitats.
Grazing can increase nutrient load in streams and increase turbidity. High quality sites
representing these habitats should be fenced to exclude cattle. Ditching into marsh
habitat has been shown to have a detrimental effect on benthic organisms that serve as
important food for fishes. Special protection from cattle and from chemical runoff (e.g.,
herbicides) should be given to Arbuckle Creek. That system is the only large, natural
stream in the area and it serves as habitat for at least two fishes and a mussel species
considered rare or of limited distribution in peninsular Florida.
We also recommend periodic quantitative sampling of APR to better track the
distribution and population status of certain native species (i.e., Florida Lance, Ironcolor
Shiner, and Okefenokee Pygmy Sunfish). In addition, suitable habitat in selected
permanent lakes and larger depression marshes should be more completely sampled to
determine if there are remnant populations of Lake Eustis Pupfish present. Furthermore,
periodic quantitative sampling also is recommended to track the range expansion of
selected nonindigenous fishes (i.e., Hoplostemum and Pterygoplichthys) and to evaluate
their negative affects. Finally, we recommend that APR resource managers consult with
a range of experts prior to stocking of any non-native and native fishes into natural Jakes
or streams in the APR. In all cases, appropriate experts (e.g., systematists) should be
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consulted to verify species identifications and to evaluate potential effects of
introductions before fish are released into open waters.
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BASELINE AQUATIC FAUNAL SURVEY OF
AVON PARK AIR FORCE RANGE, FLORIDA:
Fishes, Mollusks, and Crayfishes
APPENDIX-A
ANNOTATED LIST OF FISH SURVEYS AND COLLECTIONS IN THE
KISSIMMEE BASIN BY SUB-BASIN
Nico et al.l25 July 2000
APPENDIX A
PREVIOUS FISH FAUNAL SURVEYS:
FISH FAUNAL SURVEYS IN THE KISSIMMEE RIVER BASIN
Scientific study of the fishes of the Kissimmee River has not had a particularly
long history. The first reliable scientific records about fishes occurring in the Kissimmee
River basin date to the late 1800s. Following is an annotated list of known fish
collections and surveys carried out in the Kissimmee River Basin. These are categorized
by major sub-basin: Lower Kissimmee Sub-basin (L), Upper Kissimmee Sub-basin (U),
and Lake Istokpoga Sub-basin (I). Codes for each includes the abbreviation for the sub-
basin and the first year of collection or field survey. Collections in which we assume
most or all fishes recorded are supported by preserved voucher material and deposited at
recognized museums or institutions are indicated by a double asterisk (**); collections in
which one or a few of the fishes recorded are supported by preserved voucher material
and deposited at recognized museums or institutions are indicated by a single asterisk (*).
LOWER KISSIMMEE SUB-BASIN
L-1886*: In 1886, Angelo Heilprin made a small collection of fishes in Lake
Okeechobee near the mouth of the Kissimmee River (Heilprin 1887:51). The only
fishes taken were "black-bass" (Micropterus salmoides) and what Heilprin eventually
described as new species of catfish, the Okeechobee cat (voucher specimens
deposited at ANSP). Although the type locality of Ictalurus okeechobeensis is given
as the Kissimmee River by Gilbert (1998: 222), based on Heilprin (1887:51) the site
was actually Lake Okeechobee (the ANSP locality data for the species in question is
given as "Lake Okeechobee, Kissimmee River"). Based on our reading of his 1887
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publication, Heilprin apparently did not enter the Kissimmee River. Existing
preserved voucher material includes 2 species in 3 lots (ANSP 12748,8442, and
8443). Source: ANSP collection database, also see Eschmeyer (1998: 1234).
Remarks: The collection includes the holotype and paratype for a new species,
Ictalurus okeechobeensis, described by Heilprin in 1887.
L-1931 **: On 28-29 November 1931, Leonard Giovannoli sampled fishes in the mouth
of the Kissimmee River and in one or a few other sites in or near the lower
Kissimmee River about 0.25 miles up from the mouth in Okeechobee County. Type
of collecting gear used is unknown. Known number of species collected or observed:
8 (0 nonindigenous species). Existing preserved voucher material includes 8 species
in 8 lots (UF collection) and 3 lots with 2 species (UMMZ collection). Source of
information: UP and UMMZ collections.
L-1940a **: On 4 September 1940, C. J. Goodnight made several collections of fishes in
what was described as the "Kissimmee Prairies" two miles northeast of the
Kissimmee River in Highlands County. Type of collecting gear used is unknown.
Existing preserved material includes 11 lots and 7 species (UMMZ collection).
Known number of species collected or observed: 7 (0 nonindigenous species).
Source of information: UMMZ collection.
L-1940b*: On 4 September 1940, C. J. Goodnight made one or a few collections at one
or more sites described as "Kissimmee Prairie water courses, 100 rods south of
Kissimmee River" in Okeechobee County. Existing preserved material includes 3
lots and 3 species (UMMZ collection). Known number of species collected or
observed: 3 (0 nonindigenous species). Source of information: UMMZ collection.
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L-1952**: On 22 March 1952, a party consisting ofE. C. Raney, C. R. Robins, R. W.
Crawford, and R. H. Back used a seine to sample fishes from a tributary of the
Kissimmee River (near mouth) 4.2 mi. east ofIstokpoga Canal, 10.6 mi. east-
southeast of Lorida on FL 700. Existing preserved material includes 21 lots and 21
species (CU 23901-23919, 24138, and 25208). Known number of species collected
or observed: 21 (0 nonindigenous species). Sources of information: Cornell
University collection and C. R. Robins field notes (#CRR-F-13).
L-1956: During the period May 1956 to July 1957, Florida Game and Fresh Water Fish
Commission personnel sampled fishes in the lower part of the Kissimmee River in
Highlands and Okeechobee counties. Sites sampled included 10 stations in
Government Cut (an artificial canal dating to 1938), and a series of stations in the
Kissimmee River natural channel (i.e., a reach known as Paradise Run) paralleling
Government Cut, and in backwater slough and marsh habitats associated with, or
near, Paradise Run. Fish collecting involved the use of rotenone, wire traps, trawls,
hoop nets, gill nets, and small seine. Known number of species collected or
observed: 39 (0 nonindigenous species). There is no known preserved voucher
material. Source of information: FGFWFC (1957).
L-1961**: On 27 Dec 1971, a party consisting of D. J. Futuyma and two others
(Brockleman and Kotkos) sample fishes from a canal draining a cypress swamp along
US 98, 5.0 mi. SE of Fort Basinger, Okeechobee County. Existing preserved material
includes 11 lots and 11 species (CU Collection) Known number of species collected
or observed: 11 (0 nonindigenous species). Sources of information: Cornell
University collection. Remarks: uncertain if reference site should be town of
Basinger rather than Ft. Basinger; nevertheless site may be part of Chandler Slough;
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low possibility that site is part of Taylor; also need to check that the collection is at
CU and that the year is 1961 and not 1971.
L-1962*: In 1962, a Florida State University class made a collection of fishes at two
sites in Avon Park Air Force Bombing Range, one near the Ft. Kissimmee water gage
and another near an unspecified site in the Range. Names of collectors and type of
gear used is unknown. The only existing preserved material is two lots with 2 species
(UF collection). Known number of species collected or observed: 2 (0 nonindigenous
species). Source of information: UP collection.
L-1966**: On 18 June 1966, Cam C. Swift and B. Hastings used a seine to take fishes
from the Kissimmee River at US Hwy 98, Okeechobee County. Existing preserved
material includes 21 lots and 21 species (UF collection). Known number of species
collected or observed: 21 (0 nonindigenous species). Sources of information: UF
collection and C. C. Swift field notes (CCS66-74).
L-1971: During the period July 1971 to April 1973, personnel from the Central and
Southern Florida Water Control District sampled fishes from an impounded marsh
just west of S-65B and an adjacent borrow canal, and from an oxbow located mid-
way between S-65A and S-65B in Pool B of the Kissimmee River. The shallow
marsh was sampled with a bottomless washtub, and the side canal and oxbow were
sampled by use of blocknets and rotenone. Known number of species collected or
observed: 25 (0 nonindigenous species). There is no known preserved voucher
material. Source of information: Milleson (1976).
L-1974a**: In April and June, 1974, R. W. Yerger and crew sampled Ice Cream Slough,
Polk County. Fish collecting involved use of seines, dipnets, and rotenone and block
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nets. Existing preserved material includes 45 lots and 28 species (UF collection).
Known number of species collected or observed: 28 (0 nonindigenous species).
Sources of information: Yerger (1975), UF collection, and R. W. Yerger field notes
(RWY 923B and RWY 927).
L-1974b**: In April and June, 1974, R. W. Yerger and crew sampled Blanket Bay
Slough, Osceola County. Fish collecting involved use of seines, dipnets, and
rotenone and block nets. Existing preserved material includes 41 lots and 26 species
(UF collection). Known number of species collected or observed: 26 (0
nonindigenous species). Sources of information: Yerger (1975), UF collection, and
R. W. Yerger field notes (RWY 922B and RWY 926).
L-1978a: During the period February 1978 to July 1981, FGFWFC personnel sampled
the main channel, pooled marshes, and remnant channels of the Kissimmee River.
Results were based on use of otter trawl, experimental gill nets, seine, and dipnet, and
also on field observations. Specific sites sampled are not known. Known number of
species collected or observed: 24 (2 nonindigenous species). There is no known
preserved voucher material. Source of information: Perrin et al. (1982).
L-1978b**: During the period May 1978 to May 1979, FGFWFC personnel sampled
marsh and channelized stream habitat in Armstrong Slough, Osceola County. Fish-
collecting gear used included Wegener Ring, minnow seine, and dipnet. Known
number of species collected or observed: 21 (0 nonindigenous species). Existing
preserved material includes 28 lots and 13 species (UF collection). Sources of
information: Montalbano et al. (1979) and UF collection, also see field notes
(Foote78-1, FGFWFC78-41, Foote78-1, FOOTE79-62, and KF79-26).
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L-1978c**: During the period May 1978 to May 1979, FGFWFC personnel sampled
marsh or flooded pasture habitat in Ash Slough, Okeechobee County. Fish-collecting
gear included Wegener Ring, and minnow seine. Known number of species collected
or observed: 16 (0 nonindigenous species). Existing preserved material includes 18
lots and 12 species (UF collection). Sources of information: Montalbano et al.
(1979) and UF collection, also see field notes (Foote78-1, FGFWFC79-76).
L-1979a**: In 1979, D. A. Hensley and R. S. Dial of Florida Atlantic University
sampled Fish Slough at the CR 724 bridge in Okeechobee County. Gear was not
recorded. Known number of species collected or observed: 9 (0 nonindigenous
species). Existing preserved material includes 9 lots and 9 species (UF collection).
Sources of information: UF collection, also see field notes (FAU79-29).
L-1979b**: In 1979, D. A. Hensley and R. S. Dial of Florida Atlantic University
sampled Chandler Slough on County Road 700A, 2.1 miles north of US 98 in
Okeechobee County. Gear was not recorded. Known number of species collected or
observed: 13 (0 nonindigenous species). Existing preserved material includes 13 lots
and 13 species (UF collection). Sources of information: UF collection, also see field
notes (FAU79-30).
L-1979c**: In 1979, D. A. Hensley and R. S. Dial of Florida Atlantic University
sampled Kissimmee River at SR 60; backwater area S of SR 60 on W side of river in
Polk County. Gear was not recorded. Known number of species collected or
observed: 24 (0 nonindigenous species). Existing preserved material includes 24 lots
and 24 species (UF collection). Sources of information: UF collection, also see field
notes (FAU79-39).
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L-1984 (1985?): During the period March 1984 to June 1991, FGFWFC personnel
sampled main channel and remnant channels of the Kissimmee River in Pools A, C,
D, and E, and in Paradise Run. Fish collecting involved use of detonating cord and
block nets, Wegener Ring, and boat electrofishing. Known number of species
collected or observed: 44 (4 nonindigenous species). There is no known preserved
voucher material. Source of information: Bull et al. (1991).
L-1987a: In February, June, August, and November of 1987, FGFWFC personnel
sampled remnant channel of the lower Kissimmee River, known as Paradise Run.
Fish collecting was done with an electrofishing boat. Number of species collected or
observed: 22 (2 nonindigenous species). There is no known preserved voucher
material. Source of information: Davis et al. (1990). Remarks: Paradise Run is the
same area sampled by FGFWFC (1957) in the mid-1950s; however, after
channelization the approximately 16.4 km of meandering remnant river channel
which still exists is completely separated from the main channel of the Kissimmee
Canal (C-38) by dredged material disposal areas created during excavation of C-38.
L-1987b: In March, June, September, and December 1987 and March and June 1988,
FGFWFC personnel sampled the main channel of the Kissimmee Canal and
associated remnant channels in Pools B (8 stations) and E (4 stations), in
Okeechobee, Highlands, and Polk(?) counties. Fish collecting was done with an
electrofishing boat. Number of species collected or observed: 27 (3 nonindigenous
species). There is no known preserved voucher material. Source of information:
Wullschleger et al. (1990a).
L-1988a: In September 1988, personnel from the South Florida Water Management
District and from the FGFWFC documented a large fish kill (caused by low dissolved
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oxygen levels) that occurred in the lower 7 miles of Pool B of the Kissimmee Canal.
Number of species collected or observed: 16 (1 nonindigenous species). There is no
known preserved voucher material. Source of information: Toth et al. (1990a).
L-1988b: In April 1988, FGFWFC personnel sampled nine remnant channels associated
with the Kissimmee Canal in Pools B, C, D, and E. Fish collecting was done with an
electrofishing boat. Number of species collected or observed: 19 (2 nonindigenous
species). There is no known preserved voucher material. Source of information:
Wullschleger et al. (1990b).
L-1992*: In May and June of 1992, 1993, and 1994, FGFWFC personnel sampled the
main channel and remnant channels of the Kissimmee River in Pools A, B, C, D, and
E. Fish collecting involved use of an electrofishing boat. Known number of species
collected or observed: 37 (2 nonindigenous species). The only known preserved
material are 2 lots of Elassoma okeefenokee (UF 96451 and 96452). A third
nonindigenous species, Astronotus ocellatus, was recorded during creel surveys, but
not collected. Source of information: Bull et al. (1994), also see UF collection.
L-1995a**: As part of the current study, extensive collections were made in the eastern
half of APR as well as other sites in Pool B.
L-1995b**: One-day surveys were carried out during the spring from 1995 to 1998 by
US Geological Survey personnel in portions of Pool E as part of the National Water
Quality Assessment Program for South Florida. Sites sampled included a part of the
main channel and a remnant channel above the Highway 70 bridge (6 September
1995), and a reach of the Kissimmee Canal south of the Highway 70 bridge just
above S-65E (15 May 1996, 13 April 1997, and 4 May 1998). Fish-collecting
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involved use of an electrofishing boat (all years) and gill net (post 1995). Number of
species collected or observed: 35 (2 nonindigenous species). Uncatalogued material
is at the US Geological Survey laboratory in Gainesville, Florida. All preserved
voucher material from main channel collection of 6 September 1995 has been
deposited at the North Carolina State Museum of Natural History. Source of
information: L. G. Nico field notes (LN 95-33, LN 95-34, LN 96-65, LN 97- 13, and
LN 98-48).
L-1995c: In June 1995, FGFWFC personnel conducted fish sampling using an
electroshocking boat at 30 sites established in remnant channels and the main channel
of the Kissimmee Canal in Pools A, B, C, D, and E. Number of species collected or
observed: 39 (3 nonindigenous species). An additional nonindigenous species,
Astronotus ocellatus, was recorded during creel surveys, but not collected. [Note:
also included in the report is a summary of FGFWFC electrofishing data from the
lower Kissimmee for the period June 1987 to June 1995. Number of species collected
or observed: 42 (3 nonindigenous species).] There is no known preserved voucher
material from the June 1995 survey work. Source of information: Furse and Davis
(1996).
UPPER KISSIMMEE SUB-BASIN
U-1893**: From the fall of 1892 to the summer 1893, a young Professor Einar Lonnberg
of Sweden, visited Florida and collected marine and freshwater fishes. His freshwater
collections were mainly from Orange, Osceola, and De Soto counties and included
sites in and around Orlando and bordering parts of the Upper Kissimmee River and
the Upper St. Johns River basins (Lonnberg 1894). Names of sites sampled that we
can consider as being within the Kissimmee Basin are Femcreek (=Fem Creek) and
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Lake Beauty in Orlando, Orange County, and Tohopekaliga in Osceola County. Also
mentioned are waters (i.e., ditches, ponds, and lakes) near Kissimmee in Osceola
County and unnamed lakes south of Orlando. Based on his 1894 publication and on
NRM and ZMVV museum holdings, Lonnberg collected at a number of species in the
Kissimmee Basin. Existing preserved voucher material includes an estimated 18 or
more different species in 38 lots, most from Fern Creek. Much of the collection
requires reexamination because names used are either outdated and other may be
incorrectly identified. Additional lots at NRM and ZMUU collected by Lonnberg
also may have been taken from the Kissimmee Basin, but the accompanying locality
information is incomplete and, therefore, it is not possible to determine if the sites
were within the St. Johns or Kissimmee basins. Based on material from Fern Creek,
Lonnberg (1894) described a new subspecies of pygmy sunfish Elassoma ever~ladei
orlandicum. According to Gilbert (1998), there is little doubt that the species
Lonnberg was describing was the Okefenokee Pygmy Sunfish, currently called
Elassoma okefenokee. A lot of 22 specimens (NRM 30025) is labeled as Cyprinodon
varie~atus from "Kissimmee Creek"; if the locality data is correct, it is the only
record of C. varie~atus from the Kissimmee Basin. In addition, six lots of
centrarchids collected in the Kissimmee Basin by Lonnberg in the NRM collection
are labeled as Centrarchus sp. In the past, the name Centrarchus was used for a
number of sunfish species; however, currently its use is limited to the Flier
Centrarchus macropterus, a species not known from the Kissimmee Basin. Source of
information: Lonnberg (1894), Gilbert (1998), and NRM and ZMUU fish collections,
as well as our own examination of specimens.
V-1901**: On 3 March 1901, Edgar A. Mearns sampled fishes in the stated locality
"Kissimmee River, between lakes Hatch-ne-haw and Kissimmee" on the border of
Osceola and Polk counties. "Hatch-ne-haw" is Lake Hatchineha and the river. There
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are additional museum records as a result of collections made by Mearns in the
Kissimmee, but specifics on dates or localities are missing. One collection is stated
as being from Lake Kissimmee and others are listed only as "Kissimmee." These
collections most likely are all from the Upper Kissimmee Basin and possibly all from
Lake Kissimmee and vicinity. Type of collecting gear used is unknown. Existing
preserved material includes 17 lots representing 15 or more species (USNM
collection). Known number of species collected or observed: 15 (0 nonindigenous
species). Source of information: National Museum of Natural History, Smithsonian
Institution collection.
U-1917**: In January 1917, F. Harper made a small collection of fishes from Lake
Tohopekaliga at Kissimmee, Osceola County. Existing preserved material includes
about 8 lots and 8 species (CU collection). Source of information: Cornell
University collection.
U-1928*: In March 1928, O. C. Van Hyning made a small collection of fishes from Lake
Jackson and from a stream at the end of Lake Jackson, Osceola County. Existing
preserved material includes about 3 lots and 3 species (ANSP and CU collections).
Source of information: ANSP and Cornell University collections.
U-1939a**: On 26 December 1939, G. V. Harry and A. C. Bauman made a seine
collection of fishes in a Canal between East Tohopekaliga Lake and Lake
Tohopekaliga (near) St Cloud, Osceola County. Existing preserved material includes
16 lots (UMMZ collection). Source of information: UMMZ collection.
U-1939b**: On 26 December 1939, G. V. Harry and A. C. Bauman made a seine
collection of fishes in E Tohopekaliga Lake, near St. Cloud, Osceola County. Existing
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preserved material includes 11 lots (UMMZ collection). Source of information:
UMMZ collection.
U-1939c**: On 28 December 1939, G. V. Harry and A. C. Bauman made a seine
collection of fishes in Alligator Lake near St. Cloud, Osceola County. Existing
preserved material includes 7 lots (UMMZ collection). Source of information:
UMMZ collection.
U-1939d**: On 28 December 1939, G. V. Harry made a seine collection of fishes in
Canal between Alligator and Lizzie lakes near St. Cloud, Osceola County. Existing
preserved material includes 13 lots (UMMZ collection). Source of information:
UMMZ collection.
U-1940: In April 1940, C. Hemphill, S. M. Brown, and H. Trapido made a collection of
fishes in a slough, 4 miles southwest of St. Cloud in East Tohopekaliga Lake, near St.
Cloud, Osceola County. Existing preserved material includes 11 lots (UMMZ and CU
collections). Source of information: UMMZ and CU collections.
U-1945**: On 29-30 September 1945, V. Walters and P. Taleporos made a collection of
fishes from Shingle Creek, two miles south of Kissimmee in Osceola County.
Existing preserved material includes 19 lots (CU collections). Source of
information: CU collection.
U-1946** [Kissimmee Basin?]: On 22 March 1946, Earl S. Herald and party made a
collection of fishes at Coy Reaves Spring near Kissimmee. Existing preserved
material includes 14 lots (USNM collection). Source of information: USNM
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collection. Remarks: the exact location of this site is not determined, and may be
outside the Kissimmee River Basin.
U-1948: During the period 1948-1949, the Florida Game and Fresh Water Fish
Commission sampled fishes with haul seines (3-inch stretch mesh) in several lakes
and connecting canals in the upper Kissimmee River basin. Lakes sampled included
Lake Kissimmee and four other lakes (Lake Tohopekaliga, East Lake Tohopekaliga,
Lake Hatchineha, and Lake Cypress). There are no known voucher specimens.
Source of information: FGFWFC (1957).
U-1949*: On 29 March 1949, Ford, Parkes, Hilton, and Van Etten made a collection of
fishes at a small creek, 5 miles south of St. Cloud, Osceola County. Existing voucher
material consists ofa single lot (CU 14271). Source of information: Cornell
University collection.
U-1952**: On 23 March 1952, E. C. Raney, C. R. Robins, R. W. Crawford, and R. H.
Back sampled fishes with seine along a tributary of Reedy Creek, 0.5(?) mi. NE of
Osceola Co. line on ft. 17 (misspelled as Ready Ck in CU collection). Existing
preserved material includes 11 or more lots (CU collection). Source of information:
Cornell University collection.
U-1960**: On 20 January 1960, J. M. Barkuloo and crew sampled the south shore of
Lake Pierce, Polk County. ). Existing preserved material includes 12 lots (TU
collection). Source of information: Tulane University collection.
U-1961 **: On 25 March 1961, J. E. Bohlke and C. R. Robins sampled a feeder stream
below US 27 on W side of Caloosa Lake (Note: should be Crooked Lake), ca 2 miles
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S ofjunction of US 27 and FL 640, Polk County. Existing preserved material includes
7 lots (ANSP collection). Source of information: ANSP collection. Remarks: based
on location, correct name for water body is Crooked Lake.
U-1962**: On 1 September 1962, N. R. Foster, E. Kotkas, M. G. Ferraro, N. G. Smith
sampled fishes at a stream following S into East Tokopekaliga Lake, 2.2 mi. W ofjet.
530S and FL 15 on 530S, Osceola County. Existing preserved material includes 10
lots (CU collection). Source of information: Cornell University collection.
U-1964*: In 1964, R. F Christensen and K. Relyea sampled fishes in a littoral area of
East Tohopekaliga Lake, Osceola County. Existing preserved material includes 2 lots
(UF collection). Source of information: UF collection.
U-1966**: On 17 June 1966, C. C. Swift and crew sampled the south end of Lake
Kissimmee, Polk County, using a bag seine (6x30 ft). Existing preserved material
includes 14 lots (UF collection). Source of information: UF collection.
U-1970: During the period 1970 to 1973 (April and October), Florida Game and Fresh
Water Fish Commission personnel used block nets and rotenone to sample littoral and
lirnnetic areas of Lake Tohopekaliga, Osceola County. A total of 33 fish species were
recorded. There are no known voucher specimens. Source of information: Wegener
& Williams (1975).
U-1972: During the period September 1972-June 1973, Florida Game and Fresh Water
Fish Commission personnel made four quarterly samples of shallow vegetated areas
in Lake Tohopekaliga using Wegener Ring. A total of26 fish species were recorded.
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There are no known voucher specimens. Source of information: Wegener et al.
(1974).
U-1974a**: In April and June of 1974, Yerger and party sampled three sites in Shingle
Creek, Orange and Osceola counties, using seines, dip nets, rotenone and block nets.
A total of 35 fish species were reported, vouchers exist for most. Source of
information: Yerger (1975) and UF collection.
U-1974b: During the period November 1974 through October 1978, Florida Game and
Fresh Water Fish Commission personnel sampled littoral and limnetic zones of Lake
Kissimmee using Wegener Rings and block nets and rotenone. A total of 39 fish
species were recorded. There are no known voucher specimens. Source of
information: Wegener et al. (1979). Remarks: See U-1977 below,
U-1976: During the period May-September 1976, Florida Game and Fresh Water Fish
Commission personnel sampled vegetated and open beach habitats of Lake Conway,
Orange County, using a combination of seine, Wegener Ring, and electrofishing
techniques. A total of27 fish species were recorded. There are no known voucher
specimens. Source of information: Guillory et al. (1979).
U-1977*: Three lots of fishes from Lake Kissimmee, Osceola County, reported as
collected in 1977 by Williams et al. Source of information: UF collection. Remarks:
Little background information exists in museum records. We presume the
specimens were collected during the Florida Game and Fresh Water fish project
described in the publication by Wegener et al. (1979) (see U-1974b, above).
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U-1983a-h: During the years 1983 to 1985, Florida Game and Fresh Water Fish
Commission personnel sampled a series of lakes in the Upper Kissimmee Sub-basin,
Osceola and Orange counties, using boat-mounted electrofishing gear and Wegener
Rings. Lakes sampled included Brick, Center, Coon, Lizzie, Trout, Hart, and Mary
Jane. A total of more than 30 fish species were recorded. There are no known
voucher specimens. Source of information: Moyer 1985b, 1985c, 1985d, 1985e,
1985f, 1985g, 1985h, 1985i).
U-1985a-d: During the years 1986 to 1994, Florida Game and Fresh Water Fish
Commission personnel sampled a series of lakes in the Upper Kissimmee Sub-basin,
Osceola County, using a variety of gear including boat-mounted electrofishing,
Wegener Rings, block-nets and rotenone, and experimental gill nets. Lakes sampled
included Cypress, Hatchineha, Russell, and Tohopekaliga. A total of more than 35
fish species were recorded. There are no known voucher specimens. Source of
information: Moyer (1986, 1987, 1988, 1989, 1991, 1992, 1993, 1994).
U-1986a-b*: During the years 1986 to 1993, Florida Game and Fresh Water Fish
Commission personnel sampled Lake Kissimmee and East Lake Tohopekaliga,
Osceola County, using a boat-mounted electrofishing, and Wegener Rings. A total of
32 species were recorded for Lake Kissimmee and 35 for East Lake Tohopekaliga.
Two lots of voucher specimens, from the Lake Kissimmee exist as vouchers (USNM
342744 & 342745 reported as collected on Apr 8, 1987.). Source of information:
Moyer (1986, 1987, 1988, 1989, 1991, 1992, 1993, 1994) and USNM collection.
U-1986c: During the years 1986 to 1990, investigators from the Department of Fisheries
and Aquatic Sciences, University of Florida, sampled the littoral and open-water
habitats of 60 lakes in north-central Florida. Sampling methods included rotenone
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and block-nets, experimental gill nets, and electrofishing. Four of the 60 lakes were
in the Kissimmee River Basin. The four lakes, all in the Upper Kissimmee Sub-basin.
included Fish (21 fish species reported) and Live Oak (22) in Osceola County, and
Patrick (25) and Wales (15) in Polk County. There are no known voucher specimens.
Source of information: Canfield and Hoyer (1992); Hoyer and Canfield (1994).
U-1987*: A single lot offish from a pond about 1.3 mi. W of Lake Gentry, Osceola
County, reported as collected in 1987 by a recreational fisherman. Source of
information: UP collection.
U-1988: During the spring of 1988 and 1994, Florida Game and Fresh Water Fish
Commission personnel sampled Lake Jackson, using a boat-mounted electrofishing.
A total of 19 species were recorded. There are no known voucher specimens. Source
of information: Moyer (1992, 1994)
U-1989*: A museum lot containing a single Walking Catfish resulted from a collection
by D. C. Arwood and C. Michael who visited Lake Russell, Osceola County, in
1989. Source of information: UF collection.
U-1997*: In April 1997, U.S. Geological Survey personnel sampled Lake Marian,
Osceola County. Only a few fish were preserved and exist as vouchers. Source of
information: L. G. Nico, personal observation.
U-1999*: In 1999, M. Allen and students from the Department of Fisheries, University
of Florida, were involved in a project involving a quantitative survey of Largemouth
Bass and other fishes in Lake Kissimmee using block nets and rotenone. We believe
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the study is still in progress. A few nongame specimens from those collections have
been preserved and given to us. The material is to be catalogued in the UF collection.
LAKE ISTOKPOGA SUB-BASIN
1-1943*: On 28 January 1943, J. E. Hill and H. L. Hill sampled a permanent marshy
pond near Hicoria, 1 mi. SW of Archbold Biological Station in Highlands County.
Existing voucher material consists of 3 lots (AMNH collection). Source of
information: AMNH collection.
1-1952a-c**: In late March 1952, a field party of E. C. Raney, C. R. Robins, R. W.
Crawford, R. H. Back sampled three sites using seines in the Istokpoga Sub-basin in
Highlands County. Sites included Josephine Creek at outlet of Lake Stearnes (=Lake
June in Winter); Lake shore at S end of Avon Park (business zone) on NE side Rt. 27;
and the southeast shore of Lake Istokpoga. Existing voucher material includes more
than 27 lots (CU collection). Source of information: Cornell University collection
and C. R. Robins field notes.
1-1955*: A museum lot containing 15 Eastern Mosquitofish (UF 5000) was the result of
a collection made at a lake on St Rte 70, 0.75 mi. W of US Hwy 27, Highlands
County, by D. K Caldwell in 1955. Source of information: UF collection. Remarks:
based on the locality data, the site is most likely Lake Annie.
1-1957*: A museum lot containing two Bluegill (UF 7826) was the result of a collection
made at a site in Lorida, 7 mi. N of Istokpoga Canal on US 98, Highlands County, by
D. Campbell in 1957. Source of information: UF collection.
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1-1962**: On 30 March 1962, a party consisting ofN. R. Foster, D. J. Futuyma, R. Arndt,
and A. G. Dramstad sampled fishes at the west shore of Lake Jackson, along US 27,
1.7 mi. NW ofjct. with US 27A, Highlands County. Existing preserved material
includes 6 lots (CU Collection) Sources of information: Cornell University
collection. Remarks: the date of collection needs to be verified.
1-1966a*: On 18 June 1966, C. C. Swift and B. Hastings collected fishes at Arbuckle
Creek at US 98, Highlands County. Existing preserved material includes 11 lots (UF
Collection) Sources of information: UP collection.
1-1966b**: On 29 June 1966, D. E. Rosen and crew sampled a stream from Lake Annie
to Lake Placid at State Hwy 79, Highlands County. Existing preserved material
includes 14 lots (AMNH collection) Sources of information: AMNH collection.
1-1976**: On 29 December 1976, G. Dingerkus and L. D. Uhler collected fishes at Lake
Annie at Rt. 70, outside Lake Placid, Highlands County. Existing preserved material
includes 15 lots (AMNH and CU collections) Sources of information: AMNH and
CU collections.
1-1979a-c**: In 1979, D. A. Hensley and R. S. Dial sampled three streams in Highlands
County. Sites includes Josephine Creek at CR S-17; Carter Creek at SR 700A; and
Bonnet Creek at Co Rd 64. Existing preserved material includes 37 lots (UF
collection) Sources of information: UF collection.
1-1987: In September and November of 1987 and April and May of 1988, Florida Game
and Fresh Water Fish Commission personnel sampled Lake Istokpoga using several
types of gear including boat electrofishing (day and night), Wegener Rings, and
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blocknets. A total of 31 fish species were recorded. There are no known voucher
specimens. Source of information: Moxley et al. (1988).
1-1990: During the period September 1990 to late 1992, Florida Game and Fresh Water
Fish Commission personnel sampled Lake Istokpoga using several types of gear
including boat electrofishing (day and night), Wegener Rings, and blocknets. A total
of 31 fish species were recorded. There are no known voucher specimens. Source of
information: Moxley et al. (1993).
1-1995a**: The current study.
1-1995b**: On 6 September 1995, L. G. Nico, R. H. Robins, and crew sampled the
northern part of Lake Istokpoga from mouth ofArbuckle Creek to Istokpoga Park,
Highlands County, using a boat electroshocker. Of 15 species listed as collected or
observed, 12 were deposited in the UF collection as vouchers. Source of information:
UF collection and L. G. Nico field notes.
1-1995c**: On 6 September 1995, L. G. Nico, R. H. Robins, and crew sampled the
Arbuckle Creek near its confluence with Lake Istokpoga, Highlands County, using a
boat electroshocker. Of 11 species listed as collected or observed, 7 were deposited
in the UF collection as vouchers. Source of information: UF collection and L. G.
Nico field notes.
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BASELINE AQUATIC FAUNAL SURVEY OF
AVON PARK AIR FORCE RANGE, FLORIDA:
Fishes, Mollusks, and Crayfishes
APPENDIX-B
FISH DISTRIBUTION MAPS
- -------------------------------------
Nico/July 2000
List of the Fishes of the
Avon Park Air Force Range, Florida
(Map Sequence)
LEPISOSTEIDAE: Gars
Lepisosteus platyrhincus (Florida Gar)
AMIIDAE: Bowfin
Amia calva (Bowfin)
CLUPEIDAE: Herrings and Shads
Dorosoma cepedianum (Gizzard Shad)
Dorosoma petenense(Theadfin Shad)
ESOCIDAE: Pikes
Esox americanus verm. (Grass Pickerel)
Esox niger (Chain Pickerel)
CYPRINIDAE: Minnows and Carps
CtenophaIyngodon idella (Grass Carp) - [I]
Notemigonus cl)'soleucas (Golden Shiner)
Notropis chalybaeus (Ironcolor Shiner)
Notropis maculatus (Taillight Shiner)
Notropis petersoni (Coastal Shiner)
Opsopoeodus emiliae (Pugnose Minnow)
CATOSTOMIDAE: Suckers
Erimyzon sucetta (Lake Chubsucker)
ICTALURIDAE: Bullhead Catfishes
Ameiurus catus (White Catfish)
Ameiurus natalis (Yellow Bullhead)
Ameiurus nebulosus (Brown Bullhead)
Ictalurus punctatus (Channel Catfish) - [I]
Noturus gyrinus (Tadpole Madtom)
CLARIIDAE: Labyrinth Catfishes
Clarias batrachus (Walking Catfish)- [I]
CALLICHTHYIDAE: Plated Catfishes
Hoplostemum littorale (Brown Hoplo)- [I]
APHREDODERIDAE: Pirate Perch
Aphredoderus sayanus (Pirate Perch)
CYPRINODONTIDAE: Pupfishes/Springfishes
Jordanella floridae (Flagfish)
FUNDULIDAE: Topminnows and Killifishes
Fundulus clnysotus (Golden Topminnow)
Fundulus lineolatus (Lined Topminnow)
Fundulus rubrifrons (Redface Topminnow)
Fundulus seminolis (Seminole Killifish)
Leptolucama ommata (Pygmy Killifish)
Lucama goodei (Bluefin Killifish)
POECILIIDAE: Livebearers
Gambusia holbrooki (Mosquitofish)
Heterandria formosa (Least Killifish)
Poecilia latipinna (Sailfin Molly)
ATHERINIDAE: Silversides
Labidesthes sicculus (Brook Silverside)
ELASSOMATIDAE: Pygmy Sunfishes
Elassoma evergladei (Everglades Pygmy
Sunfish)
Elassoma okefenokee (Okefenokee Pygmy
Sunfish)
CENTRARCIDDAE: Sunfishes and Basses
Chaenobl)'ttus gulosus (Warmouth)
Enneacanthus gloriosus (Bluespotted
Sunfish)
Lepomis auritus (Redbreast Sunfish)
Lepomis macrochirus (Bluegill)
Lepomis marginatus (Dollar Sunfish)
Lepomis microlophus (Redear Sunfish)
Lepomis punctatus (Spotted Sunfish)
Micropterus salmoides (Largemouth Bass)
Pomoxis nigromaculatus (Black Crappie)
PERCIDAE: PercheslDarterslWalleye/Sauger
Percina nigrofasciata (Blackbanded Darter)
Etheostoma fusiforme (Swamp Darter)
CICHLIDAE: Cichlids
Oreochromis aureus (Blue Tilapia)- [I]
[I] = IntroducedIForeign
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Florida Gar
(Lepisosteus platyrhincus}
Geographic Distribution*
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for KissimmeeRiver Be Arbuckle Lake
areasampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
Bowfin
(Amia calva)
Geographic Distribution*
Fish Sampling Sites & Method
6 Small Seine and/or Dip Net
(includes with/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
areasampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
..
AVON PARK AIR FORCE RANGE: FISHES
r
Gizzard Shad
(Dorosoma cepedianum)
Geographic Distribution*
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
areasampled is greater than shown)
*ISolid symbols represent sites
where this species was collected
or observed.
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Threadfin Shad
(Dorosoma petenense)
Geographic Distribution*
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*'Solid symbols represent sites
where this species was collected
or observed.
AVON PARK AIR FORCE RANGE: FISHES
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Grass Pickerel
(Esox americanus verm.)
Geographic Distribution*
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Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includeswithlwithout backpackshocker)
o Boat Shocker Sites
(for Kissimmee River Be Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Chain Pickerel
(Esox niger)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
I
F43
Fish Sampling Sites & Method F44
b:. Small Seine and/or Dip Net
(includes withlwithout backpackshocker)
o Boat Shocker Sites
(for Kissimmee River Be ArbuckleLake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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(S-65A)
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AVON PARK AIR FORCE RANGE: FISHES
I
Grass Carp
(Ctenopharyngodon idellaJ~
Geographic Distribution*
F43,
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includeswithlwithout backpackshocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
I
Golden Shiner
(Notemigonus crysoleucas)
Geographic Distribution*
F43,
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includes with/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
Ironcolor Shiner
(Notropis chalybaeus)
Geographic Distribution*
Nico/vers 28 June 2000
F43
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
Tail Light Shiner
(Notropis maculatus)
Geographic Distribution*
F43
Fish Sampling Sites & Method F44
L Small Seine and/or Dip Net
(includes with/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE:FISHES
Coastal Shiner
(Notropis peterson,)
Geographic Distribution*
Nicolvers 28 June 2000
F43,
Fish Sampling Sites & Method F44
6, Small Seine and/or Dip Net
(includeswith/without backpackshocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
o[[[] Open Water and
Marsh/\I Streams &Remnant
River Channels/\I Range Boundary &
Active Military Zones
/\/Roads
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AVON PARK AIR FORCE RANGE: FISHES
I
Pugnose Minnow
(Opsopoeodus emiliae)
Geographic Distribution*
F43
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River Be Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Lake Chubsucker
(Erimyzon sucetta)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FiSHES
Fish Sampling Sites & Method
L. Small Seine and/or Dip Net
(includes with/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed,
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AVON PARK AIR FORCERANGE: FISHES
I
White Catfish
(Ameiurus catus)
Geographic Distribution*
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Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(Includes wlth/wlthout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled Is greater than shown)
*/Solid symbols represent sites
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AVON PARK AIR FORCERANGE: FISHES
i
Yellow Bullhead
(Ameiurus natalis)
Geographic Distribution*
F43
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
areasampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
i
Brown Bullhead
(Ameiurus nebulosus)
Geographic Distribution*
F43.
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includeswithlwithout backpackshocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Channel Catfish
(/ctalurus punctatus)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
I
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
• Sites where this species was stocked during the period 1993-1998.
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AVON PARK AIR FORCE RANGE: FISHES
r
Tadpole Madtom
(Noturus gyrinus)
Geographic Distribution*
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Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes with/withoutbackpack shocker)
o Boat Shocker Sites
(for KissimmeeRiver & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Walking Catfish
(Clarias batrachus)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
I
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes with/withoutbackpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
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AVON PARK AIR FORCE RANGE: FISHES
I
Brown Hoplo
(Hoplosternum littorale)
Geographic Distribution*
F43
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includeswithlwithout backpack shocker)
o Boat Shocker Sites {yI'.:J 0:
(for Kissimmee River & Arbuckle Lake
area sampledis greaterthan shown) II:: j',,"! 0 j
'/Solid symboia represents"es~ ;~, 9'. . :&
where this species was collected . Q" 0
or observed. " . 0 .?) A.. D
• Sites where this species was taken by hook and line by anglers.
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Pirate Perch
(Aphredoderus sayanus)
Geographic Distribution*
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AVON PARK AIR FORCE RANGE: FISHES
I
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes withlwithoutbackpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solld symbols represent sites
where this species was collected
or observed.
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Flagfish
(Jordanella floridae)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
I
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed,
• Site where this species was reported by Rick Owens during a herpetological survey, 15 Aug 1997.
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Golden Topminnow
(Fundulus chrysotus)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
i
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includeswithlwithout backpackshocker)
o Boat Shocker Sites
(for Kissimmee River & ArbuckleLake
area sampled is greater than shown)
*/Solld symbols represent sites
where this species was collected
or observed.
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(Fundulus Iineolatus) -, 15AoO ! ' , . . ". " '
Geographic Distribution*
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F43,
Fish Sampling Sites &Method F44
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites ' '<~ 0 ~'> l I> () :
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AVON PARK AIR FORCE RANGE: FISHES
I
Redface Topminnow
(Fundulus rubrifrons)
Geographic Distribution*
F43,
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includeswithlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River& ArbuckleLake
area sampled Is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
i
Seminole Killifish
(Fundulus seminolis)
Geographic Distribution*
Fish Sampling Sites & Method
~ Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Pygmy Killifish
(Leptolucania ommata)
Geographic Distribution*
AVON PARKAIR FORCE RANGE: FISHES
i
Fish Sampling Sites & Method
~ Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River& Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Bluefin Killifish
(Lucania goode,)
Geographic Distribution*
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes with/without backpackshocker)
o Boat Shocker Sites
(for Kissimmee River Be Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
AVON PARK AIR FORCE RANGE: FISHES
i
Eastern Mosquitofish
(Gambusia notbrookh
Geographic Distribution*
Fish Sampling Sites & Method
6 Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Least Killifish
(Heterandria formosa)
Geographic Distribution*
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AVON PARK AIR FORCE RANGE: FISHES
i
Fish Sampling Sites & Method
6 Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
I
Sailfin Molly
(Poecilia latipinna)
Geographic Distribution*
F43,
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includes withlwlthout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled Is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
i
Brook Silverside
(Labidesthes sicculus)
Geographic Distribution*
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includeswithlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greaterthan shown)
*/Solld symbols represent sites
where this species was collected
or observed.
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Everglades Pygmy Sunfish
(Elassoma everglade/)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
i
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Okefenokee Pygmy Sunfis
(Elassoma okefenokee)
Geographic Distribution*
F43,
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includeswithlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled Is greater than shown)
·/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
i
Warmouth
(Chaenobryttus gulosus)
Geographic Distribution*
F43,
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includes with/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle lake
areasampled is greater than shown)
"'Solid symbols represent sites
where this species was collected
or observed.
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Bluespotted Sunfish
(Enneacanthus gloriosus)
Geographic Distribution*
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AVONPARK AIR FORCE RANGE: FISHES
i
F43
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River& Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed,
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AVON PARK AIR FORCE RANGE: FISHES
i
Redbreast Sunfish
(Lepomis aurifus)
Geographic Distribution*
F43,
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River& Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
AVON PARK AIR FORCE RANGE: FISHES
i
Bluegill
(Lepomis macrochirus)
Geographic Distribution*
F43
Fish Sampling Sites & Method F44
t6. Small Seine and/or Dip Net
(includes with/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
areasampled is greater than shown)
*/Solld symbols represent sites
where this species was collected
or observed.
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Dollar Sunfish
(Lepomis marginatus)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
I
F43
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(Includes wlth/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
I
Redear Sunfish
(Lepomis microlophus)
Geographic Distribution*
F43.
Fish Sampling Sites & Method F44
L Small Seine and/or Dip Net
(includes wlth/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River& Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Spotted Sunfish
(Lepomis punctatus)
Geographic Distribution*
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AVON PARK AIR FORCE RANGE: FISHES
i
Fish Sampling Sites & Method
6 Small Seine and/or Dip Net
(Includes with/without backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled Is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Largemouth Bass
(Micropterus salmoides)
Geographic Distribution*
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(Includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Black Crappie
(Pomoxis nigromacuiatus)\~
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
i
F43.
Fish Sampling Sites & Method F44
6. Small Seine and/or Dip Net
(Includes wlthlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River& Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
i
Swamp Darter
(Etheostoma fusiforme)
Geographic Distribution*
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(includes withlwithout backpack shocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greaterthan shown)
*/Solld symbols represent sites
where this species was collected
or observed.
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AVON PARK AIR FORCE RANGE: FISHES
I
Blackbanded Darter
(Percina nigrofasciata)
Geographic Distribution*
Fish Sampling Sites & Method
6 Small Seine and/or Dip Net
(includes withlwithout backpackshocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled is greaterthan shown)
*/Solid symbols represent sites
where this species was collected
or observed.
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Blue Tilapia
(Oreochromis aureus)
Geographic Distribution*
AVON PARK AIR FORCE RANGE: FISHES
i
Fish Sampling Sites & Method
6. Small Seine and/or Dip Net
(Includes withlwithout backpackshocker)
o Boat Shocker Sites
(for Kissimmee River & Arbuckle Lake
area sampled Is greater than shown)
*/Solid symbols represent sites
where this species was collected
or observed.
Nico et aI.l25 July 2000
BASELINE AQUATIC FAUNAL SURVEY OF
AVON PARK AIR FORCE RANGE, FLORIDA:
Fishes, Mollusks, and Crayfishes
APPENDIX-C
AQUATIC MOLLUSK DISTRIBUTION MAPS
AVON PARK AIR FORCE RANGE Nico/vers 25 Apr 1999
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*/Solid symbols represent sites
where this species was collected.
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*/Solid symbols represent sites
where this species was collected.
Florida Shiny Spike
(Elliptio buckleyl)
Geographic Dlstrlbutlon"
Mussel Sampling Sites
& Method
L Hand Grubbing/Rake Sites .l
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Variable Spike
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Florida Lance
(Elliptio waltonl)
Geographic Distrtbution"
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where this species was collected.
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*/Solid symbols represent sites
where this species was collected.
Florida Pondhorn
(Uniomerus carolinianus
Geographic Dlstrlbutlon"
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"/Solid symbols represent sites
where this species was collected.
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Sites where species was
recorded by others is indicated
with solid circle inside larger symbol.
AVON PARK AIR FORCE
RANGE: SNAILS
.. Banded Mysterysnail
(Vivaparus georgianus)
• Florida Applesnail
(Pomacea pa/udosa)
• Physella species
(P. cubensis or P. hendersoni)
+P/anorbella species
(P. duryi or P. trivo/vis)
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*Species recorded by others, but
not taken during present study.
*Peninsula Amnicola*
(Amnicola dalli)
oAsh Gyro*
(Gyraulus parvus)
&. Bugle Sprite*
(Micromenetus dilatatus)
I!I Blackwater Ancylid*
(Ferrissia hendesom)
® Excentric Ancylid*
(Hebetoncylus excentricus)
<!J Peninsula Ancylid*
(Laevapex peninsulae)
Nico et al.l25 July 2000
BASELINE AQUATIC FAUNAL SURVEY OF
AVON PARK AIR FORCE RANGE, FLORIDA:
Fishes, Mollusks, and Crayfishes
APPENDIX-D
CRAYFISH DISTRIBUTION MAPS
Nicolvers 16 Apr 1999
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Crayfish Sites
o Procambarus fal/ax
• Procambarus al/eni
() both species found together
(Note: all crayfishes were taken with
seines and dip nets while sampling
for fishes)
